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PREFACE 


This  report  is  prepare^  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  ac¬ 
tion,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 


studies,  considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential.  _ _ 

l  Accession  For 
1  NTIS  Gri-'Oti 
1  DDC  TA3 

|  Unannounced 


AD  AO 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (Whit  Dim  Entarad) 


REPORT  DOCUMENTATION  PAGE 


REPORT  number 


2.  GOVT  AC 


S.  RECIPIENT’S  CAT  ALOG  NUMBER 


TITLE  (ana  SubtltU) 

Phase  I  Inspection  Report 
Browns  Falls  Dam  National  Pan  Safety  Frogra 

St.  Lawrence  River  Basin,  St.  Lawrence  County,  NY  s.  performing  org.  report  number 
Inventory  No.  762 


S.  TYPE  OF  REPORT  &  PERIOD  COVERED 

Phase  !  Inspection  Report 
National  Fan  Safety  Program 


.-PeRPORMING'ORGANIiATION  NAME  AND  ADDRESS  -  10. 

Stetson-Dale  Engineering  Company  ’  )  A  \  £?  M 

Bankers  Trust  Building  \  *  J 

Utica,  New  York  13501  . 


10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  ft  WORK  UNIT  NUMBERS 


*1.  CONTROLLING  OFFICE  NAME  AND  ADORESS 


m 


New  York  State  Department  of  Environmental  Con¬ 
servation/  50  Wolf  Road 
Albany.  New  York  12233 


MONITORING  AGENCY  NAME  ft  ADDRESS (It  dlllamt  from  Controlling  OKI  cm)  |  IS.  SECURITY  CLASS,  (ol  thla  raport) 

Department  of  the  Army 

26  Federal  Plaza/  New  York  District,  CofE 
New  York,  New  York  10007 


UNCLASSIFIED 


Ift.  DISTRIBUTION  STATEMENT  (ol  thla  Raport) 


Approved  for  public  release;  Distribution-unlimited. 


; lease;  uistriDution^ur 

mhy 


o 

Ol  VfA 

\\\ 


17.  DISTRIBUTION  STATEMENT  obbUm^-onfrod  In  B4&k  20.  It  ditlormxt  trooSMAt)  ..  ^ 

>  \3l 


REP  RCD' 


lft.  SUPPLEMENTARY  NOTES 


National  Dan  Safety  Program.  Brewns  Falla 
J  U«a  (Inventory  Number  NY  762),  St.  Lawrenc 
— ^  River  Basin,  ||MpMNPfl|!Ber 

St.  Lawrence  Ceunty ,  New  York.  Phase  1 
_  Zaapectlen  Roportj _ 

It.  KEY  WOROS  (Continue  on  rtWH  midm  H  nomomomy  ond  identity  oy  oiock  number)  — -  - 

Sam  Safety 

National  Dam  Safety  Program 

Visual  Inspection  Browns  Falls  Dam 

Hydrology,  Structural  Stability  County 

J  Coffins  Mills 


JO.  ABSTRACT  fCoaftau*  ma  itnrw  «Mi  ft  nocooaaay  mod  tdfUity  by  block  ntambot) 

This  report  provides  information  and  analysis  on  the  physical  condition  of 
the  dam  as  of  the  report  date.  Information  and  analysis  are  based  on  visual 
Inspection  of  the  dam  by  the  performing  organization. 

The  examination  of  documents  and  visual  inspection  of  the  dam  and  appurtenant 
stfuiftures  did  not  reveal  conditions  which  constitute  an  immediate  hazard  to 
human  life  or  property.  The  dam,  however,  has  a  number  of  problem- areas  which, 
should  be  Investigated  further.  9  A  f  7  /)  ' 
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-Jhe  structural  analysis  indicates  unsatisfactory  stability  against  overturning 
according  to  the  Guide! ines  criteria  for  the  cases  of  the  dam  subject  to 
forces  possible  during  normal  operation  (including  ice  loading),  the  1/2  PMF, 
and  the  PMF  conditions.  .  Under  each  of  these  conditions,  the  resultant  of 
forces  acting  on  the  dam  is  located  outside  the  middle  third  of  the  base  indi¬ 
cating  that  tensile  stresses  would  develop  in  the  dam  section. 

.Computations  prepared  according  to  the  Corp  of  Engineers'  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams  establish  the  spillway  capacity  as 
-«ent>of  the  Probable. Maximum  Ffood  and  130^pe«e«^  of  the  1/2  Probable  Maximum 
Flood.  The  hydrologiC/hydraul ic  analysis  indicates  the  spillway  would  pass  the 
1/2  Probable  Maximum  Flood  but '•'would  be  overtopped  by  one  foot  during  a  Prob¬ 
able  Maximum  Flood  event.  Apcording  to  the  Guide! ines,  the  spillway  Is  inade¬ 
quate.  ^ 

Additional  structural  stability  investigations  should  be  undertaken  to  fully 
evaluate  the  uplift  forces  acting  at  the  base  of  the  dam  and  should  extend  to 
the  evaluation  of  physical  properties  of  the  dam  concrete  and  the  installation 
of  anchor  pins  in  the  foundation.  The  investigation  should  also  evaluate  the 
structural  condition  of  the  old  dam  and  the  integrity  of  the  connection  between 
the  old  and  new  sections. 

The  visual  Inspection  and  screening  analysis  revealed  deficiencies  which  re¬ 
quire  the  following  actions: 

«•  • 

1.  Complete  the  aforementioned  structural  stability  Investigations. 

2.  Undertake  any  repairs  necessary  as  Indicated  by  the  detailed  struc¬ 
tural  stability  evaluations. 

3.  Monitor  the  seepage  occurring  at  the  north  abutment  and  investigate 
the  source  of  this  seepage. 

4.  Complete  the  necessary  remedial  work  to  eliminate  this  seepage, 
should  the  investigation  Indicate  that  dangerous  conditions  exist. 

5.  Provide  a  low  level  drain  for  the  impoundment  by  rehabilitating  the 
existing  drain  opening  removing  the  blockage,  and  installing  a 
control  gate. 

• 

The  condition  of  the  concrete  beneath  the  deteriorated  shotcrete  sur¬ 
face  on  the  south  non-overflow  section  should  be  Investigated.  Reme¬ 
dial  work  should  be  undertaken  to  correct  any  concealed  defects  in 
the  original  concrete  structure. 

Provide  a  program  of  periodic  inspection  and  maintenance  of  the  dam 
and  appurtenances,  including  yearly  operation  and  lubrication  of  the 
reservoir  drain  system.  Document  this  information  for  future  refer¬ 
ence. 

8.  Develop  an  emergency  action  plan. 

The  work  described  above  should  be-  commenced  immediately.  Investigations 
should  be  completed  within  one  year  and  the  needed  remedial  work  should  be  com¬ 
pleted  within  two  years  of  notification. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam _ Browns  Falls  Dam,  NY762 


State  Located _ New  York _ 

County  Located _ St.  Lawrence 

Stream  _ Oswegatchie _ 

Date  o^  Inspection  August  12,  T97? 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  examination  of  documents  and  visual  inspection  of  the  dam  and  appurtenant 
structures  did  not  reveal  conditions  which  constitute  an  immediate  hazard  to 
human  life  or  property.  The  dam,  however,  has  a  number  of  problem  areas  which 
should  be  investigated  further. 

The  structural  analysis  indicates  unsatisfactory  stability  against  overturning 
according  to  the  Guidelines  criteria  for  the  cases  of  the  dam  subject  to 
forces  possible  during  normal  operation  (including  ice  loading),  the  1/2  PMF, 
and  the  PMF  conditions.  Under  each  of  these  conditions,  the  resultant  of 
forces  acting  on  the  dam  is  located  outside  the  middle  third  of  the  base  indi¬ 
cating  that  tensile  stresses  would  develop  in  the  dam  section. 

Computations  prepared  according  to  the  Corp  of  Engineers'  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams  establish  the  spillway  capacity  as  65  per¬ 
cent  of  the  Probable  Maximum  Flood  and  130  percent  of  the  1/2  Probable  Maximum 
Flood.  The  hydrologic/hydraulic  analysis  indicates  the  spillway  would  pass  the 
1/2  Probable  Maximum  Flood  but  would  be  overtopped  by  one  foot  during  a  Prob¬ 
able  Maximum  Flood  event.  According  to  the  Guidelines,  the  spillway  is  inade¬ 
quate. 

Additional  structural  stability  investigations  should  be  undertaken  to  fully 
evaluate  the  uplift  forces  acting  at  the  base  of  the  dam  and  should  extend  to 
the  evaluation  of  physical  properties  of  the  dam  concrete  and  the  installation 
of  anchor  pins  in  the  foundation.  The  investigation  should  also  evaluate  the 
structural  condition  of  the  old  dam  and  the  integrity  of  the  connection  between 
the  old  and  new  sections. 

The  visual  Inspection  and  screening  analysis  revealed  deficiencies  which  re¬ 
quire  the  following  actions: 

1.  Complete  the  aforementioned  structural  stability  investigations. 

2.  Undertake  any  repairs  necessary  as  indicated  by  the  detailed  struc¬ 
tural  stability  evaluations. 


m 


3.  Monitor  the  seepage  occurring  at  the  north  abutment  and  investigate 
the  source  of  this  seepage. 

4.  Complete  the  necessary  remedial  work  to  eliminate  this  seepage, 
should  the  investigation  indicate  that  dangerous  conditions  exist. 

5.  Provide  a  low  level  drain  for  the  impoundment  by  rehabilitating  the 
existing  drain  opening  removing  the  blockage,  and  installing  a 
control  gate. 

6.  The  condition  of  the  concrete  beneath  the  deteriorated  shotcrete  sur¬ 
face  on  the  south  non-overflow  section  should  be  investigated.  Reme¬ 
dial  work  should  be  undertaken  to  correct  any  concealed  defects  in 
the  original  concrete  structure. 

7.  Provide  a  program  of  periodic  inspection  and  maintenance  of  the  dam 
and  aopurtenances,  including  yearly  operation  and  lubrication  of  the 
reservoir  drain  system.  Document  this  information  for  future  refer¬ 
ence. 

8.  Develop  an  emergency  action  plan. 

The  work  described  above  should  be  commenced  immediately.  Investigations 
should  be  completed  within  one  year  and  the  needed  remedial  work  should  be  com¬ 
pleted  within  two  years  of  notification. 


Approved  By 
Date: 


Dale  Engineering  Company 


/ 


John  8.  Stetson,  President 


Col.  Clark  H 

New  York  District  Engineer 


Abutment  of  deep  section  of  dam.  The  lower  outlet  is 
reportedly  plugged.  The  upper  level  twin  outlets  are 
manually  controlled  atop  of  the  dam.  Discharge  is  com¬ 
ing  through  a  water  passage  high  on  the  dam.  The  large 
structure  to  the  right  is  the  forebay  area  which  dis¬ 
charges  into  a  large  12-13  feet  diameter,  600  feet 
long  steel  pipeline  which  supplies  the  Brown's  Fall 
powerhouse  at  260  foot  head. 


e  structure  to  the  right  of  the  forebay  has  a  shot- 
ete  covering  which  is  beginning  to  deteriorate. 


The  north  portion  of  the  dam  has  a  12  inch  concrete 
overlay  on  the  downstream  face.  This  recent  overla, 
has  limited  seepage  at  the  base  and  through  the  con¬ 
struction  joints. 


Close-up  of  south  section  showing  shotcrete  surface 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  -  BROWNS  FALLS  DAM  ID#  -  NY  762 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection 
Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance 
with  a  contract  for  professional  services  between  Dale  Engineering 
Company  and  The  New  York  State  Department  of  Environmental  Conserva¬ 
tion. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  existing  condition 
of  the  Browns  Falls  Dam  and  appurtenant  structures,  owned  by  the 
Niagara  Mohawk  Power  Corporation,  and  to  determine  if  the  dam  consti¬ 
tutes  a  hazard  to  human  life  or  property  and  to  transmit  findings  to 
the  State  of  New  York. 

This  Phase  I  inspection  report  does  not  relieve  an  Owner  or  Opera¬ 
tor  of  a  dam  of  the  legal  duties,  obligations  or  liabilities  asso¬ 
ciated  with  the  ownership  or  operation  of  the  dam.  In  addition,  due 
to  the  limited  scope  of  services  for  these  Phase  I  investigations, 
the  investigators  had  to  rely  upon  the  data  furnished  to  them. 
Therefore,  this  investigation  is  limited  to  visual  inspection,  review 
of  data  prepared  by  others,  and  simplified  hydrologic,  hydraulic  and 
structural  stability  evaluations  where  appropriate.  The  investiga¬ 
tors  do  not  assume  responsibility  for  defects  or  deficiencies  in  the 
dam  or  in  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

The  Browns  Falls  Dam  is  a  concrete  gravity  structure  approximately 
870  feet  in  length  with  a  maximum  height  of  approximately  70  feet. 

The  main  spillway  of  the  dam  is  located  near  the  center  of  the  dam 
and  has  a  length  of  192  feet.  This  spillway  is  at  an  elevation  5 
feet  below  the  top  of  the  dam.  The  dam  is  founded  entirely  on  bed¬ 
rock.  Two,  5-1/2  feet  wide  by  6  feet  high  sluice  gates,  located  just 
west  of  the  main  spillway,  allow  flow  from  the  impoundment  to  be  reg¬ 
ulated  to  some  extent.  Further  discharge  from  the  Impoundment  is 
regulated  through  the  12  foot  diameter  pipeline  which  serves  the 
Niagara  Mohawk  Powerhouse  downstream  from  the  impoundment.  Sluice 
gates  are  operated  mechanically  while  the  gates  controlling  flow  to 
the  forebay  of  the  pipeline  are  electrically  operated.  A  5-1/2  by 


5-1/2  foot  sluice  gate  is  located  within  the  spillway  section  to  pro¬ 
vide  low  level  outlet.  However,  this  outlet  is  plugged  at  the  inlet 
of  the  opening  so  that  the  impoundment  cannot  be  fully  drawn  down. 
Provisions  have  been  made  in  the  forebay  of  the  powerhouse  outlet  to 
accept  a  second  pipeline  in  the  future.  The  outlet  from  the  forebay 
to  this  future  pipeline  is  presently  plugged  concrete.  The  receiving 
stream  is  composed  entirely  of  bedrock  and  no  signs  of  recent  erosion 
were  noted. 

b.  Location 

The  Browns  Falls  Dam  is  located  in  the  Town  of  Clifton,  St.  Lawrence 
County,  New  York. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approximately  70  feet.  The  storage 
volume  of  the  impoundment  is  approximately  3,000  acre  feet.  There¬ 
fore,  the  dam  is  in  the  Intermediate  Size  Classification  as  defined 
by  The  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 

The  Browns  Falls  Dam  is  located  approximately  one  mile  upstream  from 
the  Browns  Falls  power  generating  station.  Therefore,  the  dam  is  in 
the  High  Hazard  Category  as  defined  by  The  Recommended  Guidelines  for 
Safety  Inspection  of  Dams. 

e.  Ownership 

The  dam  is  owned  by  the  Niagara  Mohawk  Power  Corporation. 

Niagara  Mohawk  Corporation 
300  Erie  Blvd.  West 
Syracuse,  New  York  13202 
Engineer  -  Robert  J.  Levett 
(315)  474-1511 

f.  Purpose  of  the  Dam 

The  dam  Is  used  for  power  generating  purposes. 

g.  Design  and  Construction  History 

The  original  Browns  Falls  Dam  was  constructed  by  Benson  Mines  Company 
In  1913  and  1914.  In  1922,  this  dam  was  modified  by  Increasing  the 
size  of  the  structure  to  its  present  dimensions.  This  work  was  un¬ 
dertaken  by  the  Northern  New  York  Utilities,  Inc.  In  1977,  Niagara 
Mohawk  Power  Corporation  undertook  repairs  to  the  existing  structure 
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by  placing  a  concrete  overlay  on  the  northerly  non-overflow  section 
of  the  dam  and  patchwork  was  undertaken  on  the  remaining  portions  of 
the  structure. 

h.  Normal  Operational  Procedures 

This  facility  is  operated  by  the  Niagara  Mohawk  Power  Corporation. 
Flashboards  on  the  spillway  to  provide  maximum  storage  during  the 
summer  months.  These  flashboards  are  removed  during  the  winter.  The 
flow  is  controlled  at  the  forebay  to  provide  optimum  power  generating 
capacity  at  the  powerhouse. 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  Browns  Falls  Dam  is  183.86  square  miles. 


b.  Discharge  at  Dam  Site 

No  discharge  records  are  available  for  this  site. 

Computed  discharges: 

Ungated  spillway,  top  of  dam  8,900  cfs 

Ungated  spillway,  design  flood  6,810  cfs  1/2  PMF 

Gated  drawdown,  12*  dia.  pipe  to  powerhouse  990  cfs  through  turbine 

units 

2,  5.5  x  6.0*  sluice  gates  2,050  cfs 

c.  Elevation  (Feet  above  M5L) 


Top  of  dam  1352 

Maximum  pool  -  Design  discharge  1351.2  1/2  PMF 

Spillway  crest  1347 

Stream  bed  at  centerline  of  dam  1282 

Pipeline  invert  1310.7 

Sluice  gate  invert  1310 


d.  Reservoir 


Length  of  maximum  pool 
Length  of  normal  pool 


7,500+  ft  1/2  PMF 
7,000  ft 


e.  Storage 

Normal  pool 


3,000*  acre  feet 


f .  Reservoir  Area 


Top  of  dam 
Maximum  pool 
Spillway  pool 


1 57_+  acre 

154  acre  (1/2  PMF) 

141  acre 


♦Approximate  -  assumed  volume  equal  to  1/3  height  times  top  surface 


I 

I 

I 

I 

I 

I 

I 

1 

1 


g.  Dam 

Type  -  Concrete,  gravity. 

Length  -  870  feet 
Height  -  70  feet 

Freeboard  between  normal  reservoir  and  top  of  dam  -  5  feet 
Top  width  -  8  feet 

Side  slopes  -  Downstream  -  7  vertical/12  horizontal 
Zoning  -  N/A 
Impervious  core  -  N/A 
Grout  curtain  -  N/A 

h.  Spillway 

Type  -  Ogee  crest 
Length  -  192  feet 
Crest  elevation  -  1347 
Gates  - 

U/S  channel  -  N/A 
D/S  channel  -  N/A 

i .  Regulating  Outlets 

Two,  5  feet,  6  inches  x  6  feet  sluice  gates. 

12  foot  diameter  pipeline  to  power  generating  station. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

The  Information  available  for  the  evaluation  of  this  dam  has  been 
included  in  the  report.  The  information  consists  of  sketches  of  the 
dam  showing  its  dimensions,  various  stability  analyses  for  the  exist¬ 
ing  structure  and  data  provided  in  a  licensed  application  to  the 
Federal  Energy  Regulatory  Commission. 

2.2  CONSTRUCTION 

Correspondence  between  the  Owner  of  the  dam  and  the  New  York  State 
Department  of  Conservation  is  included.  This  correspondence  de¬ 
scribes  many  of  the  details  of  the  construction  and  the  foundation 
conditions  which  existed  at  the  time  of  construction. 

2.3  OPERATION 

No  Operation  Manual  is  known  to  exist  for  this  structure. 

2.4  EVALUATION 

The  information  available  at  the  time  of  the  inspection  is  adequate 
for  a  Phase  I  report. 
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SECTION  3  -  VISUAL  INSPECTION 


FINDINGS 


a.  General 

The  Browns  Falls  Dam  was  inspected  on  August  12,  1979.  The  Dale 
Engineering  Company  Inspection  Team  was  accompanied  on  the  inspection 
by  Robert  Levett  and  Frank  Korbett  of  the  Niagara  Mohawk  Power  Cor¬ 
poration. 

b.  Dam 

The  water  elevation  at  the  time  of  the  inspection  was  approximately  6 
inches  below  the  top  of  the  flashboards  at  an  elevation  of  1348.5. 
Leakage  between  the  flashboards  and  the  top  of  the  spillway  allowed 
some  flow  to  occur  across  the  spillway  surface.  The  top  surfaces  of 
the  dam  had  been  recently  reconstructed  and  are  in  excellent  condi¬ 
tion.  The  mechanisms  operating  the  gates  to  the  forebay  and  the 
sluice  gates  which  control  flow  from  the  impoundment  are  in  excellent 
condition.  The  northerly  non-spillway  section  of  the  dam  was  over- 
layed  by  1  foot  of  concrete  during  the  reconstruction  program.  Some 
minor  leakage  is  evident  at  the  base  of  the  concrete  overlay  and 
spalling  and  calcium  deposits  are  evident  on  the  surface  of  the  over¬ 
lay.  The  spillway  section  was  also  repaired  during  the  reconstruc¬ 
tion  program.  Erosion  has  taken  place  along  both  horizontal  and  ver¬ 
tical  joints  on  the  spillway  surface,  however,  this  erosion  is  not 
severe.  The  forebay  structure  was  also  reconstructed  during  the  ren¬ 
ovation  program.  The  southerly  non-overflow  section  is  covered  with 
a  layer  of  shotcrete  which  was  placed  approximately  40  years  ago. 

Many  surface  bulges  are  evident  in  this  shotcrete  overlay  and  sound¬ 
ings  indicate  that  the  overlay  has  become  separated  from  the  underly¬ 
ing  concrete.  A  wet  spot  was  noted  in  the  ground  in  front  of  the 
north  abutment  of  the  dam  approximately  1/2  of  the  way  up  the  slope. 
This  wet  area  was  not  saturated  and  only  surface  moisture  was  noted. 
No  displacement  of  the  structural  elements  of  the  dam  was  noted  dur¬ 
ing  the  inspection. 

c.  Appurtenant  Structures 

Both  the  forebay  sluice  gates  and  the  pipeline  to  the  power  generat¬ 
ing  station  have  been  recently  reconstructed.  These  appurtenances 
are  in  excellent  condition.  A  small  generator  is  provided  at  the 
gatehouse  for  emergency  power  to  operate  the  sluice  gates. 

d.  Control  Outlet 


The  twin  outlets  which  control  discharge  from  the  dam  are  in  good 
operating  condition.  The  lower  level  outlet  which  would  permit 
draining  of  the  impoundment  is  presently  plugged  and  is  not  in  oper 
ating  condition. 


e.  Reservoir  Area 

The  reservoir  extends  a  distance  of  approximately  7,000  feet  up  the 
Oswegatchie  River.  There  are  no  known  areas  of  bank  Instability 
along  this  course. 

g.  Downstream  Channel 

The  downstream  channel  is  formed  in  bedrock.  There  is  no  evidence  of 
recent  erosion  along  this  course. 

3.2  EVALUATION 

The  visual  inspection  revealed  minor  deterioration  on  the  horizontal 
and  vertical  joints  of  the  spillway  structure  and  general  deteriora¬ 
tion  of  the  shotcrete  overlay  on  the  southerly  non-overflow  section 
of  the  dam.  Both  the  sluice  gates  controlling  discharge  from  the  dam 
and  those  controlling  the  flow  into  the  forebay  are  in  excellent  con¬ 
dition.  A  small  wet  area  was  noted  along  the  northerly  abutment  of 
the  structure.  There  was  no  evidence  of  displacement  of  any  of  the 
structural  elements  of  the  dam.  The  low  level  reservoir  drain  is 
inoperative. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

The  function  of  this  facility  is  to  provide  water  storage  for  power 
generating  purposes  in  the  Browns  Falls  power  generating  station  lo¬ 
cated  approximately  1  mile  downstream  from  the  dam.  Flashboards  are 
placed  on  the  top  of  the  spillway  to  provide  maximum  water  storage 
during  the  summer  months.  These  flashboards  are  removed  during  the 
winter. 

4.2  MAINTENANCE  OF  THE  DAM 

Maintenance  and  operation  of  the  dam  is  controlled  by  the  Niagara 
Mohawk  Power  Corporation.  The  structure  is  visited  daily  and 
necessary  maintenance  is  undertaken  promptly. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  gates  controlling  the  flow  are  maintained  by  Niagara  Mohawk  Power 
Corporation.  These  gates  are  presently  in  excellent  operating 
condition. 

4.4  DESCRIPTION  OF  WARNING  SYSTEMS 

No  warning  system  Is  in  effect  at  present. 

4.5  EVALUATION 


The  dam  and  appurtenant  structures  are  inspected  at  regular  inter¬ 
vals  by  the  Niagara  Mohawk  Power  Corporation.  Maintenance  has  been 
adequate  as  evidenced  by  the  recent  reconstruction  of  the  structure. 
Some  remedial  work  should  be  performed  on  the  shotcrete  overlay  on 
the  south  non-overflow  section  of  the  dam  in  the  near  future. 
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SECTION  5  -  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  Browns  Falls  Dam  is  located  on  the  Oswegatchie  River  below  the 
Village  of  Newton  Falls.  The  river  flows  northerly  from  the  St. 
Lawrence/Herkimer  County  lines  with  a  complex  tributary  system  which 
meets  at  Cranberry  Lake.  It  flows  westerly  and  is  regulated  at  the 
Cranberry  Lake  outlet  and  again  at  Newton  Falls  before  it  flows  into 
the  Browns  Falls  Dam  Reservoir.  The  drainage  area  is  approximately 
184  square  miles.  A  long  term  flow  record  at  the  Cranberry  Lake  out 
let,  144  square  miles,  was  obtained  for  this  investigation. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway 
with  respect  to  their  flood  control  potential  and  adequacy.  This  has 
been  assessed  through  the  evaluation  of  the  Probable  Maximum  Flood 
(PMF)  for  the  watershed  and  the  subsequent  routing  of  the  flood 
through  the  reservoir  and  the  dam's  spillway  system.  The  PMF  event 
is  that  hypothetical  flow  caused  by  the  most  critical  combination  of 
precipitation,  minimum  infiltration  loss  and  concentration  run-off  of 
a  specific  location  that  is  considered  reasonably  possible  for  a  par¬ 
ticular  drainage  area.  Since  the  dam  is  in  the  Intermediate  Size 
Category  and  is  a  High  Hazard,  the  guidelines  criteria  (Ref.  1)  re¬ 
quire  that  the  dam  be  capable  of  passing  the  Probable  Maximum  Flood. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph  meth¬ 
od  to  develop  the  flood  hydrograph.  Due  to  the  limited  scope  of  this 
Phase  I  investigation,  certain  assumptions,  based  on  experience  and 
existing  data  were  used  in  this  analysis  and  in  the  determination  of 
the  dam's  spillway  capacity  to  pass  the  PMF.  In  the  event  that  the 
dam  could  not  pass  the  1/2  Probable  Maximum  Flood  without  overtop¬ 
ping,  an  additional  analysis  is  to  be  performed  on  potential  dam 
failure  if  the  dam  is  designated  as  a  High  Hazard  Classification. 

This  process  was  done  with  the  concept,  that  if  the  dam  was  unable  to 
satisfy  this  criteria,  further  refined  hydrologic  investigations 
would  be  required. 

The  U.S.  Army  Corps  of  Engineers'  Hydrologic  Engineering  Center's 
Computer  Program  HEC-1  DB  using  the  Modified  Puls  Method  of  flood 
routing  was  used  to  evaluate  the  dam,  spillway  capacity,  and  down¬ 
stream  hazard. 

Unit  hydrographs  were  defined  by  Snyder  coefficients,  Tp  and  Cp.  The 
drainage  area  was  divided  into  sub-areas  according  to  the  slope  of 
the  terrain.  Run-off,  routing  and  flood  hydrograph  combining  was 
then  performed  as  inflow  to  the  reservoir. 

The  Probable  Maximum  Precipitation  (PMP)  was  18.5  Inches  according  to 
Hydrometeorological  Report  (HMR  #33)  for  a  24-hour  duration,  200 
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square  mile  basin,  while  loss  rates  were  set  at  1.0  inches  initial 
abstraction  and  0.1  Inches/hour  continuous  loss  rate.  The  loss  rate 
function  yielded  82  percent  run-off  from  the  PMF. 

5.3  SPILLWAY  CAPACITY 

The  spillway  is  a  weir  type  structure  192  feet  in  length.  The  spill¬ 
way  coefficient  varied  between  3.30  and  4.15  for  the  spillway  rating 
curve  development.  Immediately  behind  the  spillway,  flows  discharge 
down  a  steeply  grade  natural  bedrock  channel.  The  overall  discharge 
capability  of  the  spillway  at  the  top  of  dam  elevation  is  8910  cfs. 


SPILLWAY  CAPACITY 


Discharge 


Capacity  as  %  of  PMF 


PMF  13,703  cfs 

1/2  PMF  6,810  cfs 


65% 

130% 


5.4  RESERVOIR  CAPACITY 

The  reservoir  storage  capacity  is  given  below.  This  was  estimated 
for  USGS  mapping. 

Top  of  Dam  744  Acre  Feet  Above  Normal  Pool 

5.5  FLOODS  OF  RECORD 

There  was  no  information  available  on  water  levels  at  the  dam  site. 
The  annual  peak  record  at  gate  04261000  at  Cranberry  Lake  is  included 
In  Appendix  C.  That  record  indicates  that  the  flood  of  record  for 
the  period  of  1923-1975  was  1940  cfs. 

5.6  OVERTOPPING  POTENTIAL 

The  HEC1-DB  analysis  indicates  that  the  dam  will  be  overtopped  as 
f ol 1 ows : 

OVERTOPPING  IN  FEET 

PMF  1.03  Feet 
1/2  PMF  None 


5.7  EVALUATION 

The  analysis  performed  herein  is  in  general  agreement  with  previously 
published  discharges  and  the  dam  would  be  overtopped  by  1  foot  under 
a  PMF  event.  The  dam  would  not  be  overtopped  by  a  1/2  PMF  event. 
According  to  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  the  spillway  is  inadequate. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 


This  concrete  gravity  dam  shows  no  evidence  of  cracking,  fracture  or 
other  movements  indicative  of  structural  instability. 

This  dam  is  comprised  of  a  non-overflow  section  (left  section  of  dam 
looking  downstream)  which  forms  approximately  the  southerly  half  to 
two-thirds  of  the  total  structure's  length,  a  spillway  section  and  a 
non-overflow  -  abutment  section  for  the  northerly-most  (right  end) 
segment. 

The  dam's  crest  walkway  and  downstream  faces  have  been  rehabili¬ 
tated/resurfaced  at  different  times  in  the  past,  the  most  recent 
being  the  crest  area  of  the  dam's  left  section  and  the  downstream 
face  of  the  right  northerly  non-overflow  section.  The  concrete  ex¬ 
posed  in  these  zones  is  generally  in  good  condition.  Concrete  ex¬ 
posed  in  the  spillway  section  is  also  generally  in  good  condition, 
but  some  horizontal  construction  joints  show  some  deterioration.  The 
downstream  face  of  the  dam's  southerly  left  section  was  resurfaced 
(shotcrete)  a  number  of  years  past  (on  the  order  of  twenty  to  thirty 
years)  and  this  veneer  is  cracked  and  apparently  separating  from  the 
main  structural  section  (the  material  is  buckled  with  a  hollow  sound 
when  tapped)  at  a  number  of  locations.  The  weather  was  rainy  at  the 
time  of  this  inspection,  masking  signs  of  any  through-the-dam  seep¬ 
age.  It  does  appear  that  minor  seepage  occurs  through  this  southerly 
section  of  dam  at  some  locations.  There  also  exists  signs  of  seepage 
through  the  lower  segment  of  the  dam's  northerly  non-overflow  sec¬ 
tion. 

The  application  for  construction  of  this  dam  (1922)  includes  a  re¬ 
port*  by  the  design  engineer  which  indicates  the  dam  is  founded  on 
bedrock  with  the  exception  of  the  northerly  (right)  abutment  segment 
which  is  founded  on  the  very  dense  and  compact  soils  (probable  gla¬ 
cially  compacted  soil)  underlying  that  area  of  the  dam  site.  It  is 
possible  that  the  seepage  noted  in  the  vicinity  of  the  dam's  right 
abutment  could  be  originating  as  flow  through  that  area's  foundation 
soils. 


♦"Report  with  Application,  Dam  on  Oswegatchie  River  at  Browns  Falls,  Town 
of  Clifton,  St.  Lawrence  County,  N.Y.,"  by  James  B.  Brownell,  C.E., 
Consulting  Engineer,  Carthage,  N.Y.,  dated  May  26,  1972. 
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The  1922  report  and  design  drawings  indicate  the  presence  of  an  older 
concrete  dam  which  was  incorporated  into  the  presently-existing 
structure.  The  original  dam  had  its  crest  on  the  order  of  30  to  35 
feet  below  the  present  structure's  crest.  It  is  possible  that  the 
various  locations  of  noted  or  suspected  through-the-dam  seepage  could 
be  originating  along  the  construction  joint  between  the  old  and  new 
dam  sections. 

The  dam  was  inspected  with  the  reservoir  elevation  at  the  normal  op¬ 
erations  level.  None  of  the  dam's  upstream  zones  were  visible  for 
eval uation. 

Concrete  deterioration  is  occurring  in  the  section  of  tunnel  which 
comprises  the  spillway  overflow  out letting  at  the  spillway  section's 
downstream  toe. 

Geology  and  Seismic  Stability 

Browns  Falls  Dam  is  located  in  the  Fall  Zone  section  of  the  western 
part  of  the  Adirondack  Province.  The  dam  is  sited  on  bedrock  which 
is  a  microline  granite  gneiss  of  Precambrian  age.  Foliation  trends 
N45-50W  and  dips  30-50S.  The  trend  of  foliation  is  close  to  perpen¬ 
dicular  to  the  orientation  of  the  dam. 

According  to  the  1922  report  by  Brownell  (page  2),  the  dam  was  to  be 
founded  entirely  upon  solid  rock,  excepting  the  key  into  the  right 
bank  (as  viewed  looking  downstream).  Two  inch  anchor  pins  were  to  be 
placed  in  the  rock  as  an  additional  factor  of  safety.  The  north 
bank,  according  to  Brownell  (1922,  p.  3),  consists  of  a  dense  compact 
sand  which  was  difficult  to  excavate.  Bedrock  was  to  be  followed  un¬ 
til  about  under  the  reservoir  shoreline  beyond  which  contact  was  to 
be  on  the  compact  sand  of  the  right  bank.  The  site's  rock  is  con¬ 
sidered  durable,  of  reasonable  strength  relative  to  crushing,  and 
relativly  impermeable. 

The  New  York  State  Geological  Map  (1970)  shows  no  faults  present  in 
the  immediate  area.  No  porous  seams,  fissures,  shear  zones  or  frac¬ 
turing  were  observed.  The  Preliminary  Brittle  Structures  Map  of  New 
York  (1977)  does  show  several  lineaments  of  unknown  origin  in  the 
area.  A  one  mile  wide  mouth  trending  shear  zone,  about  six  miles 
west  of  the  dam,  is  present. 

Although  numerous  minor  earthquakes  have  been  recorded  in  the  region, 
the  only  earthquake  of  significance  (V  on  the  Modified  Mercalli 
Scale)  occurred  about  27  miles  north  of  the  dam  in  1922.  In  1974, 
nine  minor  earthquakes  were  recorded  as  having  occurred  in  the  region 
between  13  and  19  miles  north  of  the  reservoir,  and  102  events  were 
recorded  in  the  Blue  Mountain  Lake  Region,  about  32  miles  to  the 
southeast. 


The  area  is  designated  as  being  in  Zone  2  of  the  Seismic  Probability 
Map.  Medium  intensity  earthquakes  of  V I -VI I  (Modified  Mercalli)  are 
considered  probable  and  even  higher  intensify  possible. 


c.  Data  Review  and  Stability  Evaluation 

Design  drawings  available  for  review  show  plan  layout  and  cross- 
sections  for  the  various  structural  elements  comprising  the  dam  but 
do  not  include  information  on  the  properties  of  the  dam  and  founda¬ 
tion  materials,  nor  stability  analysis  performed  for  that  design.  As 
part  of  the  present  study,  stability  evaluations  have  been  performed 
for  the  dam/spillway  sections.  Stability  analysis  have  also  been 
performed  by  the  firm  of  Uhl,  Hall  and  Rich  in  the  recent  past  (date 
included  in  Appendix  -  B  and  are  in  general  agreement  with  the 
analysis  undertaken  as  part  of  the  present  investigation.  Actual 
properties  of  the  dam's  construction  materials  and  foundations  were 
not  determined  as  part  of  this  study;  where  information  on  properties 
were  necessary  for  computations,  but  lacking  assumptions  felt  to  be 
practical  were  made.  These  stability  computations  assumed  a  dam 
cross-section  based  on  dimensions  indicated  by  the  plans  included  in 
this  report.  The  analysis  also  assumed  the  dam  section  (actually 
comprised  of  an  old  and  new  section)  to  be  a  monolith  possessing  nec¬ 
essary  internal  resistance  to  shear  and  bending  occurring  as  a  result 
of  loading.  It  should  be  considered  that  in  areas  where  deteriora¬ 
tion  has  occurred,  section  dimensions  would  be  less  than  indicated  by 
the  plans,  with  some  adverse  effect  on  the  structural  strength  ex¬ 
pected. 

The  results  of  the  stability  computations  are  summarized  in  the  table 
which  follows.  The  stability  analysis  are  included  in  Appendix  D. 
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The  analysis  indicate  unsatisfactory  stability  against  overturning, 
according  to  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  for  the  cases  of  the  dam  subject  to  forces  possible  during  nor- 
mal  operation,  the  1/2  PMF,  and  the  PMF  conditions  (where  the  result¬ 
ant  of  forces  acting  on  the  dam  is  located  outside  of  the  middle- 
third  of  the  base,  tensile  stresses  would  develop  in  the  dam  section, 
a  structurally  undesirable  condition). 

Critical  to  the  analysis  and  resulting  indication  of  stability  are 
the  items  of  uplift  water  pressures  acting  on  the  base  of  the  dam  and 
the  relative  permeability  of  the  site's  foundation  rock.  For  the 
"normal  operating  conditions"  case,  the  analysis  uplift  force  was 
based  on  a  full  headwater  hydrostatic  pressure  acting  on  the  dam's 
upstream  corner  and  a  zero  tailwater  hydrostatic  pressure  acting  at 
the  dam's  downstream  corner.  Uplift  pressures  were  assumed  to  vary 
linearly  between  the  dam's  upstream  and  downstream  corners,  and  act 
upon  100  percent  of  the  dam  base.  The  resulting  uplift  represents  a 
condition  that  is  significant  in  arriving  at  the  computed  unsatisfac¬ 
tory  resistance  to  overturning  forces. 

The  1922  design  report  indicates  that  2  inch  anchor  pins  would  be 
utilized  to  tie  the  dam  section  to  the  rock  foundation.  Information 
on  the  number  and  location  of  such  anchors  was  not  available  for  the 
stability  analysis  performed  and  affects  were  not  included  in  the 
stability  evaluation.  Properly  installed  anchor  pins  would  increase 
the  dam's  resistance  to  overturning  and  sliding. 

It  is  recommended  that  engineering  studies  be  performed  to  fully 
evaluate  the  uplift  forces  acting  at  the  base  of  the  dam  and  within 
the  dam  section.  This  engineering  investigation  should  extend  to 
evaluating  the  physical  properties  of  the  dam  concrete  and  the  in¬ 
stallation  of  the  anchor  pins,  factors  necessary  for  precision  sta¬ 
bility  studies  and  important  to  planning  necessary  structural  im¬ 
provements.  Studies  should  include  investigation  of  the  dam's  up¬ 
stream  face,  to  evaluate  the  structural  condition  of  that  section  of 
the  dam  and  the  integrity  of  the  connection  between  old  and  new  sec¬ 
tions. 

The  condition  of  the  shotcrete  surface  on  the  downstream  face  of  the 
dam's  left  section  should  be  investigated  by  coring  or  similar  re¬ 
sulting  procedure  to  determine  the  need  for  repair/replacement. 

Plans  for  concrete  repair  should  extend  to  the  spillway  tunnel. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


DAM  ASSESSMENT 


a.  Safety 

The  Phase  I  Inspection  of  the  Browns  Falls  Dam  on  the  Oswegatchie 
River  did  not  Indicate  conditions  which  constitute  an  immediate  haz¬ 
ard  to  human  life  or  property.  The  visual  inspection  revealed  minor 
deterioration  on  horizontal  and  the  vertical  joints  of  the  spillway 
structure,  and  a  general  deterioration  of  the  shotcrete  overlay  on 
the  southerly  non-overflow  section  of  the  dam.  A  wet  area  indicating 
seepage  was  noted  along  the  northerly  abutment  of  the  structure  at  an 
elevation  approximately  one-half  the  height  of  the  dam. 

The  hydrologic/hydraulic  analysis  indicates  that  the  dam  would  be 
overtopped  by  1  foot  under  a  Probable  Maximum  Flood  event  but  has  ca¬ 
pacity  to  pass  the  1/2  PMF.  According  to  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  the  spillway  is  inadequate.  THe 
structural  analysis  indicates  unsatisfactory  stability  against  over¬ 
turning  according  to  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  for  the  cases  of  the  dam  subject  to  forces  possible  during 
normal  operation  (including  ice  loading),  the  1/2  PMF  and  the  PMF 
conditions.  Under  each  of  these  conditions,  the  resultant  of  forces 
acting  on  the  dam  is  located  outside  the  middle  third  of  the  base 
indicating  that  tensile  stresses  would  develop  in  the  dam  section. 

b.  Adequacy  of  Information 

The  information  available  is  adequate  for  this  Phase  I  Inspection 
Report. 

c.  Urgency 

The  deteriorated  shotcrete  surface  on  the  south  non-overflow  section 
of  the  dam  may  conceal  defects  in  the  original  concrete  structure. 
Seepage  along  the  toe  of  the  north  abutment  could  increase  with  time. 
Therefore,  the  investigations  recommended  below  should  be  undertaken 
iimediately  and  remedial  work  should  be  completed  within  two  years. 

d.  Need  for  Additional  Investigation 

Additional  investigations  should  be  undertaken  to  fully  evaluate  the 
uplift  forces  acting  at  the  base  of  the  dam  and  should  extend  to  the 
evaluation  of  the  physical  properties  of  the  dam  concrete  and  the  in¬ 
stallation  of  anchor  pins  in  the  foundation.  The  investigation 
should  also  evaluate  the  structural  condition  of  the  old  dam  and  the 
integrity  of  the  connection  between  the  old  and  new  sections.  The 
condition  of  the  reservoir  drains  should  be  investigated  and  the  nec¬ 
essary  work  should  be  performed  to  place  the  drain  in  operation. 


7.2  RECOMMENDED  MEASURES 


The  following  steps  should  be  undertaken: 

1.  Complete  the  aforementioned  structural  stability  investigations. 

2.  Undertake  any  repairs  necessary  as  indicated  by  the  detailed  struc¬ 
tural  evaluations. 

3.  Monitor  the  seepage  occurring  at  the  north  abutment  and  investigate 
the  source  of  this  seepage. 

4.  Complete  the  necessary  remedial  work  to  eliminate  this  seepage, 
should  the  investigation  indicate  that  dangerous  conditions  exist. 

5.  The  condition  of  the  concrete  beneath  the  deteriorated  shotcrete  sur 
face  on  the  south  non-overflow  section  should  be  investigated.  Reme 
dial  work  should  be  undertaken  to  correct  any  concealed  defects  in 
the  original  concrete  structure. 
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FIGURE  5 
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APPENDIX  A 

FIELD  INSPECTION  REPORT 


STAFF  GAGE  OF  RECORDER 


RIPRAP  FAILURES 


EMBANKMENT 


SHEET 


SHEET 


EQUIPMENT 


OUTLET  WORKS 

sluice  gates  and  pipeline  to  hydropower  facility  downstream 


EMERGENCY  GATE 


DOWNSTREAM  CHANNEL 


SHEET  10 


RESERVOIR 


RAINFALL/RESERVOIR  RECORDS  See  Niagara  Mohawk  Corporation 


REMARKS 


See  Niagara  Mohawk  Corporation. 


REMARKS 


PMFPK  I  l<T 

HYDROLOGIC  &  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  _ 178  so.  ml. 


ELEVATION 

TOP  NORMAL  POOL  (STORAGE  CAPACITY) 

:  _ 1341 _ 

ELEVATION 

TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY): 

ELEVATION 

MAXIMUM  DESIGN  POOL: 

, _ 

ELEVATION 

TOP  DAM: 

1352 

CREST: 

a. 

Elevation 

1349  w /  flashboard 
1347  w/o  flashboard 

b. 

Type 

r.rpsted  spillwav 

c. 

Width 

see  plans  this  report 

d. 

Length 

192.2 

e. 

Location  Spillover 

Center  of  dam 

f. 

Number  and  Type  of  Gates 

OUTLET  WORKS: 

a. 

Type 

2  sluice  Kates  5’ -6"  x  6'-0"  ea. 

b. 

Location 

Center  of  dam 

c. 

Entrance  Inverts 

Spp.  nlans 

d. 

Exit  Inverts 

See  plans 

e. 

Emergency  Dra indown  Facilities 

_ 

HYDROMETEOROLOGICAL  GATES: 

a. 

Type 

_ 

b. 

Location 

- r- 

c. 

Records 

— — 

MAXIMUM  NON-DAMAGING  DISCHARGE 


APPENDIX  B 

PREVIOUS  INSPECTION  REPORTS/RELEVANT  CORRESPONDENCE 


NIT  NIAGARA 
I U  MOHAWK 


NIAGARA  MOHAWK  POWER  CORPORATION /300  ERIE  BOULEVARD  WEST,  SYRACUSE,  N  Y,  13202/TELEPHONE  (315)  474-1511 


August  22,  1979 


m  -1979 


Mr.  Neal  F.  Dunlevy 
Stetson-Dale 
Bankers  Trust  Building 
Utica,  New  York  13501 

Subject:  Browns  Falls  Dam  National  Dam 

Safety  Inspection 


m — . 


Dear  Neal : 

Enclosed  is  one  copy  each  of  the  following  items: 

1.  Pages  2,  3,  5  and  6:  Plates  I,  II,  III,  I V  and  V  from  the  Uhl,  Hall 
and  Rich  Report  on  "Spillway  Adequacy  and  Stability  Analysis  for 
Constructed  Oswegatchie  River  Project." 

2.  Exhibit  I  from  the  License  Application  to  the  Federal  Energy 
Regulatory  Commission. 

3.  Spillway  Rating  Curve  for  the  School  Street  Hydro  Station  on  the 
Mohawk  River. 


If  I  can  be  of  any  further  help,  please  feel  free  to  call  me. 


Very  truly  yours. 


RJL/kmb 

Enclosures 


Robert  J 


ivett 


SPILLWAY  ADEQUACY 


Browns  Falls  Development 

The  Probable  Maximum  Flood  (PMF)  for  the  Development's  drainage 
area,  178  square  miles,  was  derived  using  the  data  available  in  the  Joint 
"U.  S.  Corps  of  Engineers  -  U.  S.  Weather  Bureau  Hydrometeorological 
Report  No.  33".  Fora  48-hour  storm,  the  Probable  Maximum  Precipitation 
(PMP)  was  computed  to  be  18.7  inches.  By  applying  infiltration  assumptions, 
the  total  runoff  was  determined  to  be  13.5  inches.  Since  144  square  miles  of  the 
Development's  catchment  is  regulated  by  Cranberry  Lake,  the  U.S.G.S.  gage  at 
the  lake  outlet,  with  a  period  of  record  from  1923  to  date,  measures  only  the 
regulated  flow.  Because  this  gage  record  reflects  only  regulated  flow,  the 
U.S.G.S.  gage  on  the  West  Branch  of  the  Oswegatchie  near  Harrisville, 

New  York,  commanding  a  drainage  area  of  258  square  miles  and  having  a  period 
of  record  dating  from  1916,  was  used  to  develop  a  unit  hydrograph  for  this 
flood  study. 

The  table  below  shows  the  theoretical  return  period  -  annual  peak 
flow  as  derived  for  the  gage  on  the  West  Branch  of  the  Oswegatchie  and 
prorated  to  the  Cranberry  Lake  inflow . 


Return  Period  -  Years 
2 
5 

10 

20 

50 

100 

500 

1,000 


Annual  Peak  Flows  -  cfs 
3,000 

3.700 

4.300 

4.700 

5.300 

5.700 
6,800 
7,000 


A  Standard  Project  Flood  (SPF)  of  60  percent  of  the  PMF  was  adopted 
for  this  study  and  the  flood  was  routed  through  Cranberry  Lake,  upstream  of 
the  Development.  The  Flood  Discharge  Capacity  curve  as  given  on  Sheet 
No.  2  of  the  Exhibit  "L"  drawings  was  used  in  this  analysis.  The  peak  (SPF) 
inflow  to  Cranberry  Lake  of  10,000  cfs  was  reduced  to  a  peak  outflow  of 
4,400  cfs  as  a  result  of  this  routing. 


I 

The  routed  outflow  of  Cranberry  Lake  was  taken  as  the  Development's 
inflow  after  base  inflow  for  the  intervening  area  was  added.  The  peak 
inflow  to  the  Development  was  computed  as  4,800  cfs  and  this  value  was 
reduced  to  a  peak  outflow  of  4,750  cfs  with  a  freeboard  of  1.4  feet;  thus 
showing  how  little  effective  storage  is  available  at  the  Development. 

In  order  to  determine  the  SPF  tailwater  elevation  to  be  used  in  this 
study,  the  hydraulics  of  the  downstream  channel  were  investigated  and  a 
tailwater  elevation  of  1297.5  was  computed  for  this  case. 

The  hydrographs  for  the  SPF  routing  are  given  on  Plate  V  of  Appendix  A. 
Flat  Rock  Development 

The  Probable  Maximum  Flood  (PMF)  for  the  Development's  drainage 
area,  262  square  miles,  was  derived  using  the  data  available  in  the  joint 
"U.  S.  Corps  of  Engineers  -  U.  S.  Weather  Bureau  Hydrometeorological 
Report  No.  33".  For  a  48-hour  storm,  the  Probable  Maximum  Precipitation 
was  computed  to  be  19.0  inches.  After  applying  infiltration  assumptions, 
the  total  runoff  was  computed  to  be  13.8  inches. 

The  U.S.G.S.  gage  on  the  West  Branch  of  the  Oswegatchie  near 
Harrisville,  New  York,  commanding  a  drainage  area  of  258  square  miles 
with  very  little  regulation  and  having  a  period  of  record  from  1916  to  the 
present,  was  used  to  develop  the  unit  hydrograph  used  in  this  study.  The 
13.8  inches  of  runoff  was  then  applied  to  the  developed  unit  hydrograph  to 
derive  a  PMF  hydrograph. 

The  PMF  hydrograph  for  the  intervening  drainage  area  between  the 
upstream  Browns  Falls  Development  and  the  subject  Development  was 
reduced  to  sixty  percent  in  order  to  arrive  at  a  Standard  Project  Flood  (SPF) 
for  this  area . 

The  SPF  hydrograph  was  then  superimposed  on  the  routed  SPF  outflow 
from  the  Browns  Falls  Development  to  produce  a  peak  inflow  to  the  Flat  Rock 
Development  of  11,325  cfs.  The  combined  SPF  hydrograph  was  routed  through 
the  Flat  Rock  reservoir  with  a  normal  operating  level  of  El.  1079  at  the 
beginning  of  the  storm.  The  Flood  Discharge  Capacity  Curve  as  given  on 
Sheet  No.  3  of  the  Exhibit  "L"  drawings  was  used  in  this  analysis  and  extended 
to  cover  the  range  of  discharge  and  elevation  considered.  Plate  XVII  of 


-3- 
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1 
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OVERTOPPING 

Browns  Falls  Development 

The  possibilities  of  overtopping  were  studied  and  were  not  considered 
in  view  of  the  magnitude  of  the  SPF  which  the  Development  would  pass  and 
the  very  small  storage  volume,  1,200  acre-feet,  which  if  released  downstream 
by  failure  would  probably  cause  very  little  incremental  damage  over  that 
caused  by  the  normal  flood. 

Flat  Rock  Development 

The  possibilities  of  overtopping  were  studied  and  were  not  considered  in 
view  of  the  magnitude  of  the  SPF  which  the  Development  would  safely  pass, 
and  also  because  of  the  fact  that  the  non-overflow  section,  also  of  concrete, 
would  allow  the  safe  transit  of  an  even  greater  flood. 

The  possibility  that  the  failure  of  the  Development  from  a  flood  would 
add  to  the  downstream  damage  that  would  occur  from  such  a  flood  is  very 
remote. 

South  Edwards  Development 

The  possibilities  of  overtopping  were  studied  and  were  not  considered 
in  view  of  the  magnitude  of  the  SPF  that  the  Development  would  safely  pass. 

The  possibility  that  the  failure  of  this  Development  from  a  flood 
would  add  to  the  downstream  damage  that  would  occur  from  such  a  flood  is 
most  remote. 


I 
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STABILITY  OF  STRUCTURES 
Browns  Falls  Development 

A  stability  analysis  of  all  water  retaining  structures  was  performed 
for  normal  operating  conditions,  ice  conditions,  seismic  conditions, 
and  flood  conditions . 

Plate  I  depicts  the  sections  chosen  for  analysis.  Plates  II  and  III 
outline  the  cases  and  the  design  assumptions  used.  Plate  IV  summarizes 
in  tabular  form  the  values  derived  from  the  analysis.  All  plates  are  found 
in  Appendix  A. 

Based  on  the  results  of  the  analysis  performed,  we  find  the 
Developments  structures  are  stable  against  the  expected  loadings  as 
assumed. 

Flat  Rock  Development 

A  stability  analysis  of  all  water  retaining  structures  was  performed 
for  normal  operating  conditions,  ice  conditions,  seismic  conditions,  and 
flood  conditions . 

Plate  VI  depicts  the  sections  chosen  for  analysis .  Plates  VII  and 
vm  outline  the  cases  and  the  design  assumptions  used,  and  Plate  DC 
summarizes  in  tabular  form  the  values  derived  from  the  analysis.  All 
plates  are  found  in  Appendix  B. 

Based  on  the  results  of  the  analysis  performed,  we  find  the 
Development's  structures  are  stable  against  the  expected  loadings  as  assumed. 

South  Edwards  Development 

A  stability  analysis  of  all  water  retaining  structures  was  performed 
for  normal  operating  conditions,  ice  conditions,  seismic  conditions,  and 
flood  conditions . 

Plate  XI  depicts  the  sections  chosen  for  analysis .  Plates  XII  and 
XIII  outline  the  cases  and  the  design  assumptions  used.  Plate  XIV  summarizes 
in  tabular  form  the  values  derived  from  the  analysis.  All  plates  are  found 
in  Appendix  C. 
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SECTION  THRU 
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CONSTRUCTED  OS WEGATC HIE  RIVER  PROJECT 
BROWNS  FALLS  DEVELOPMENT 
CASES  USED  IN  STABILITY  ANALYSIS 
CONCRETE  SECTIONS 


Normal  Operating  Levels 

H.W.L.  =  1349.0;  T.W.L.  =  1282.0 

Ice  Load 

Sections  1-1,  4-4,  and  5-5;  H.W.L.  =  1349.0 
Ice  @  Elev.  1348.0;  T.W.L.  =  1282.0 
Sections  2-2  and  3-3;  H.W.L.  =  1347.0 
Ice  @  Elev.  1346.0;  T.W.L.  =  1282.0 

Horizontal  Earthquake  Acceleration 
Under  Normal  Operating  Water  Levels 
Water  Levels  as  for  CASE  I 

Standard  Project  Flood  Water  Levels 

H.W.L.  -  1350.65;  T.W.L.  -  1297.5 


Uplift  loadings  were  applied  to  structures  for  CASE  I  through 
CASE  IV  in  accordance  with  assumptions  detailed  on  Plate  III. 


a 

a 
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CASE  I 

CASE  II 


CASE  III 


CASE  IV 


Note: 


PLATE  II 


CONSTRUCTED  OSWEGATCHIE  RIVER  PROJECT 
BROWNS  FALLS  DEVELOPMENT 
VALUES  AND  ASSUMPTIONS 
STABILITY  ANALYSIS 
CONCRETE  SECTIONS 


Nomenclature 

= 

^V  = 
£  Mr  = 
f  Mo  = 


Summation  of  horizontal  forces 
Summation  of  vertical  forces 
Summation  of  resisting  moments 
Summation  of  overturning  moments 


Factor  of  Safety  Against  Overturning  = 
Coefficient  of  Sliding  =  — — 


£Mr 

£Mo 


Unit  Weights 

Unit  Weight  of  Concrete 
Unit  Weight  of  Water 


145  lbs/cu.  ft. 
62.4  lbs/cu.  ft. 


Uplift  -  for  all  cases  considered,  the  pressure  was  assumed  to  vary 
linearly  from  full  headwater  pressure  at  the  upstream  side  to  tailwater 
pressure  or  zero  pressure  at  the  downstream  side  taken  over  100%  of 
the  base  area. 

Sliding  (Shear  Included) 


Ssf  = 


f  ^  V  +  rSaA 
Jf  H 


Ssf  =  Shear  Friction  Factor  of  Safety 

f  =  0.75  r  =  0.5  Sa  =  380  psi 

Ice  -  An  ice  loading  of  5  kip/ft.  was  applied  to  1.0  foot  below  the 
headwater  level. 

Earthquake  -  Seismic  coefficient  taken  as  0.05  applied  in  a  horizontal 
direction.  The  increase  in  water  pressure,  total  horizontal  force,  and 
overturning  moment  caused  by  the  earthquake  loading  was  determined 
from  data  presented  in  "Design  of  Small  Dams",  USBR,  pages  236-238 
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PLATE  III 


NIAGARA  MOHAWK  POWER  CORPORATION 

Syracuse,  Rett  York 
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EXHIBIT  "I" 


Stream  flow  records,  as  given  in  the  U.S.G.S.  Water  Supply  Papers 
and  the  Surface  Water  Records  of  New  York  for  the  gaging  station  below 
Cranberry  Lake  Dam,  the  gaging  station  near  Oswegatchie,  New  York  and  the 
gaging  station  near  Heuvelton,  New  York  were  used  in  computing  the  monthly 
mean  regulated  flows  of  the  Oswegatchie  River  at  the  four  constructed 
developments.  For  the  period  October  1924  through  September  1968,  the 
difference  in  flow  between  the  Oswegatchie  gaging  station  drainage  area  = 

263  square  miles,  and  the  Cranberry  Lake  gaging  station,  drainage  area  = 

144  square  miles,  was  used  to  compute  by  drainage  area  ratio  the  increment 
of  natural  flow  to  add  to  the  Cranberry  Lake  flow  to  obtain  the  regulated 
flows  at  the  Browns  Falls,  Flat  Rock  and  South  Edwards  developments.  For 
the  same  period,  the  difference  in  flow  between  the  Heuvelton  gaging  station > 
drainage  area  =  973  square  miles,  and  the  Cranberry  Lake  gaging  station, 
drainage  area  =  144  square  miles,  was  used  to  compute  by  drainage  area  ratio 
the  increment  of  natural  flow  to  add  to  the  Cranberry  Lake  flow  to  obtain 
the  regulated  flow  at  the  Eel  Weir  Development. 

Curve  Sheets  1,  2,  3  and  4  show  the  flow  duration  curves  of  the 
monthly  mean  regulated  flows  at  Browns  Falls,  drainage  area  =  178  square 
miles.  Flat  Rock,  drainage  area  =  262  square  miles,  South  Edwards,  drainage 
area  ■  277  square  miles  and  Eel  Weir,  drainage  area  *  1590  square  miles, 
respectively. 

Flashboards  are  used  on  the  Browns  Falls  and  South  Edwards  spillways. 
At  Browns  Falls  the  2  feet  high  boards  are  left  in  place  throughout  the  year 
unless  removed  by  ice  or  high  water.  After  the  high  water  subsides,  the 
lost  flashboards  are  replaced.  At  South  Edwards  the  2  feet  high  flashboards 


are  removed  around  October  15  and  replaced  about  May  31  every  year.  No 
flashboards  are  used  at  either  the  Flat  Rock  or  Eel  Weir  developments. 

The  headwater  ponds  at  Browns  Falls  and  South  Edwards  are  normally 
kept  at  the  top  of  the  flashboards  or  slightly  below  and  at  the  spillway 
crest  at  Eel  Weir  which  has  no  boards.  At  Flat  Rock  the  headwater  pond 
is  normally  maintained  at  one  foot  below  the  spillway  crest.  The  Browns 
Falls  pond  normally  utilizes  up  to  10  feet  of  drawdown  to  control  the  low 
average  daily  flows  for  efficient  operation  of  its  units,  while  the  other 
three  ponds  are  normally  used  for  very  short  periods  of  regulation  with 
only  sufficient  pondage  used  to  meet  the  peak  demands  of  the  Applicant's 
system. 

The  annual  peak  load  of  the  Applicant's  system  occurs  in  December 
which,  during  periods  of  low  runoff,  is  the  critical  period  for  power  supply. 
The  90  percent  of  time  flow  for  December,  therefore,  has  been  taken  as  a 
measure  of  the  dependable  capacity  of  the  project.  The  following  table  shows 
the  December  90  percent  time  flow,  the  number  of  weekday  hours  in  the  peak 
and  the  corresponding  capacity  for  each  of  the  four  developments  in  the 
project: 


Development 

December 

90%  Time  Flow 
cfs 

Approx.  No. 
of  Hours 
in  Peak 

Power 

Output 

Kw 

Browns  Falls 

174 

4.3 

16,200 

Flat  Rock 

296 

5.2 

5,620 

South  Edwards 

316 

10.9 

3,120 

Eel  Weir 

1,454 

11.8 

2,470 

-2- 


The  average  annual  output  in  ki lowatthours  at  each  of  the  devel¬ 
opments  is  estimated  as  follows: 

Annual  Energy 

Development  Kwhrs 

Browns  Falls  53,030,000 

Flat  Rock  17,680,000 

South  Edwards  19,570,000 

Eel  Weir  11,607,000 

Curve  Sheet  No.  5  shows  the  estimated  tailwater  rating  curves 
at  Browns  Falls,  Flat  Rock  and  South  Edwards.  Curve  Sheet  No.  6  shows  a 
similar  rating  curve  for  Eel  Weir.  On  these  curves  the  expected  tailwater 
levels  are  plotted  against  total  flow  in  cubic  feet  per  second.  Curve 
Sheet  No.  7  shows  the  curves  of  estimated  plant  capability  in  kilowatts 
plotted  against  gross  head  in  feet  for  all  four  developments. 

The  power  generated  by  this  project  helps  to  meet  the  demands 
of  the  industrial,  commercial,  residential  and  farm  customers  of  the  Niagara 
Mohawk  System.  The  Applicant  has  no  plans  for  further  development  at  this 
project  in  the  immediate  future. 
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REPORT  WITH  APPLICATION 


DAM  ON  OSWEGATCHIE  RIVER 
AT  BROWNS  FALLS 
'OWN  OF  CLIFTON,  BT.LAWPENCE  CO 


NORTHERN  NEW  YORK  UTILITIES,  INC 


May  26,  1922 


James  P.  Brownell 

M-  Am..  Soo.C.E. 

Civil  anaHydraulic  Engineer 
Carthage, New  York 


i  Frank  M. Williams  ‘ 

State  Engineer 
Albany,  N.Y. 

Dear  Sir:- 

Enclosed  find  application  for  the  Northern  New  York 
Utilities,  Ino.  for  permission  to  build  a  concrete  dam  at  Browns 
Falls,  N.Y* ,  across  the  Oswegatchie  River,  and  under  another  oo- 
ver  we  are  mailing  you  the  plans* 

The  site  for  this  dam  is  about  one  mile  easterly  of  the 
bridge  across  said  river  at  the  place  marked  on  the  Geological 
Sheet  as  Browns  Falls  Plant. 

At  this  site,  some  years  ago,  was  constructed  a  concrete 
dam  for  the  purpose  of  reducing  the  trouble  caused  by  anchor  ice 
to  the  old  plant  located  at  the  bridge.  This  dam  was  also  con¬ 
structed  with  the  idea  of  being  raised  at  some  future  time,  when 
a  new  plant  to  utilize  all  the  available  head  might  be  constructed. 
In  the  construction  of  this  concrete  dam  the  down  stream  faoe  was 
left  in  steps,  3  feet  in  height  and  2  feet  in  width,  with  plum 
stones  protruding  for  binding  purposes.  Also  in  the  crest  of  the 
dam,  grooves  were  left  for  binding  the  old  work  with  any  future 
work. 

This  dam  has  been  in  place  some  ten  years  and  shows 
that,  excepting  some  slight  frozen  surface  oonorete  and  which  is 
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to  bo  removed,  the  ooncrete  is  of  good  quality  and  that  there  is 
no  leakage  between  the  rock  foundation  and  the  ooncrete. 

It  is  now  proposed  to  build  a  new  dam  over  and  upon 
the  old  dam,  more  for  the  purpose  of  securing  the  best  loca¬ 
tion  for  the  new  dam,  rather  than  to  secure  the  benefits  of 
any  portion  of  the  old  work. 

The  proposed  dam  will  oreate  a  pond  flowing  back  to 
the  tail  water  of  the  Newton  Falls  Paper  Co.  From  the  dam  will 
be  constructed  a  pipe  line,  part  of  wood  and  part  of  steel,  6200 
feet  in  length,  to  a  power  house  to  be  erected  about  2000  feet 
above  the  mouth  of  Little  River,  so  that  the  whole  fall  of  the 
river  between  Newton aFalls  and  the  power  house,  some  267  feet, 
will  be  utilized. 

The  river  bed  at  the  dam  site  is  bare  granite  rock,  the 

i 

surface  of  which,  though  comparatively  smooth  in  texture,  is  very 
rough  in  contour.  This  rock  underlies  all  this  territory ,  On 
the  north  end  of  the  dam,  this  rook  was  uncovered  for  some  dis¬ 
tance  under  the  bank  when  the  old  dam  was  built.  The  surfaoe  of 
this  rook  was  still  rising  slightly  at  the  point  where  it  was  un¬ 
covered  last,  (  at  elevation  about  1J14  ),  but  it  would  appear 
that  further  excavation  would  show  a  summit  soon.  At  some  1000 
feet  still  farther  north,  the  rock  appears  as  an  outcrop  at  the 
top  of  a  hill  some  30  feet  higher  than  the  proposed  new  spillway 
of  the  dam.  The  intervening  portion  of  the  land  between  the  rook 
as  uncovered  at  the  dam  site  and  this  outcrop,  as  disclosed  by 
test  pit  excavations,  one  of  which  was  oarried  down  some  16  feet. 
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shows  the  overburden  to  consist  of  a  dense  and  compact  sand  of 
of  a  greenish  oast,  much  similar  to  hornblende  rook.  The  exca¬ 
vation  was  made  with  difficulty  and  required  picking  after  the 
first  few  feet.  The  marks  of  thepiok  in  the  sand  glistened  as 
if  rook  had  been  encountered. 

A  few  stones  but  no  large  boulders  were  encountered, 
and,  with  the  exception  of  the  first  few  feet,  the  same  materi¬ 
al  continued  throughout  the  sinking  of  the  test  pit.  It  was 
not  thought  the  rock  was  near,  probably  not  nea re*  than  13l4>, 
as  it  is  quite  typical  of  Adirondack  oountry  that  boulders  are 
encountered  just  before  the  bed  rook  is  found. 

From  my  observation,  I  do  not  deem  it  practical  or 
necessary  to  follow  the  bed  rock  for  a  foundation  to  this  out¬ 
crop  or  to  a  point  as  high  as  the  dam.  My  impression  is  that 
the  rook  follows  unevenly  but  approximately  elevation  1314  un¬ 
til  it  reaches  the  high  rook  which  outcrops  in  the  point  some 
1660  feet  northerly. 

As  shown  in  our  plans  it  is  proposed  to  follow  this 
bed  rook  until  a  point  is  reached  at  about  under  the  proposed 
new  shore  line,  beyond  which  it  is  intended  to  step  up  on  this 
sand  foundation  in  the  nature  of  a  core  wall,  the  depth  of  which 
below  the  original  ground  surface  shall  be  at  least  2.5  times 
the  depth  of  water  which  will  overlie  such  ground  surface.  The 
bottom  of  the  trench  will  be  filled  with  sonorete,  and  above 
will  be  constructed  forms  to  confine  the  oonorete.  Around  the 

whole  portion  of  this  dam,  or  core,  or  key,  will  be  placed  an 
embankment,  more  for  the  purpose  of  creating  a  mass  of  earth 
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than  for  the  purpose  of  stability. 

The  bed  of  the  river  from  the  dam  site  to  the  bridge 
is  bare  solid  rock,  and  there  are  also  other  outcrops  of  rook 
in.  the  bed  and  sides  of  the  stream  at  different  points, ' especially 
so  where  the  descent  of  the  river  is  more  rapid.  The  intervening 
river  bed  is  earth  shingled  with  boulders,  and  gives  indications 
that  the  earth  would  make  a  good  material  to  confine  the  water, 
if  not  subjected  to  high  velocities. 

On  the  south  side  of  the  river,-  the  overburden  of  earth 
between  Station  4-  and  6  ranges  from  nothing  to  five  feet,  but 
between  Stations  2  and  4,  testa  made  by  a  well  drill  show  that 
the  depth  of  earth  above  the  rock  runs  as  high  as  13  feet.  It 
is  possible  that  it  may  exceed  this  depth  at  points.  Teat  pits 
were  oarried  down  in  several  places  but  the  preponderance  of  boul¬ 
ders  prevented  reaohing  rock  by  hand  means.  A  well  drill  was  se¬ 
cured  and  five  test  holes  drilled  at  five  ppints  which  indicated 
solid  rook  at  from  10  to  13  feet. 

The  soil  in  the  section  between  Stations  2  and  4  is  a 
very  compact  sand  loam  of  a  grey  oolor  and  thick  with  boulders, 
and  is  the  same  nature  of  material  generally  overlying  bed  rook. 
About  50  feet  below  Station  1+90,  the  bed  rock  outcrops  in  a  ledge 
and  farther  up  the  hill  the  rock  lies  close  to  the  surface.  Between 
Station  0  and  1+90  on  the  base  line,  the  solid  rock  can  be  reached 
readily  with  a  sounding  bar. 

Continuing  southerly  we  find  the  solid  rock  outcropping 
again  at  the  top  of  the  mountain,  some  2000  feet  southwesterly  of 
the  dam.  There  are  also  several  other  outcrops  of  rock  near  the 
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flow  line  In  the  vicinity. 

It  is  proposed  to  found  the  dam  entirely  upon  solid 
rock,  excepting  the  key  into  the  north  bank.  It  is  proposed 
to  found  directly  upon  the  rook,  with  no  other  preparation  than 
olearing  and  cleaning.  At  such  portions  of  the  dam  site  as  does 
not  show  sufficient  roughness  to  provide  safety  against  sliding,  ( 
pot  holes  will  be  bleated  to  give  roughness.  Also  2  inch  anchor  i 
pins  will  be  placed  as  an  additional  factor  of  safety.  It  is  not 
proposed  to  excavate  any  cut  off  wall  in  the  rook  whatever,  neither 
to  do  any  blasting  near  the  water  edge  of  the  dam,  as  experience 
has  shown  us  that  in  this  rock,  any  blasting  or  lossening  of  the 
rook  opens  up  microscopic  seams  in  an  otherwise  impervious  rook, 
which  seams  cannot  be  ever  closed  again. 

Analysis  of  the  stresses  show  that  individually  the  old 
portion  of  the  dam  would  not  be  strong  enough  to  prevent  its  over¬ 
turning  against  the  new  portion,  and  that  therefore  there  will  al¬ 
ways  be  a  tendency  for  the  old  concrete  to  crowd  against  the  new. 
Therefore  it  is  not  thought  possible  that  any  seam  oan  open  between 
the  new  work  and  the  old,  but  to  obviate  any  leakage  that  might  oc¬ 
cur,  it  is  proposed  to  oreate  asystem  of  drains  and  weepers  to  take 
care  of  any  such  possible  leakage. 

Great  care  is  to  be  taken  in  uniting  the  old  and  new  work 
and  particularly  so  to  take  care  of  shrinkage  of  new  concrete.  It 
is  proposed  to  allow  the  new  work  when  it  has  reached  the  level  of 
the  old  work,  to  stand  for  some  time.  Then  when  the  work  is  again 
started  to  run  the  new  conorete  over  the  whole  of  the  old  work  and 
the  conorete  Just  placed,  and  to  imbed  therein  horizontal  bars,  £ 
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inch  square,  at  about  3  feet  intervals,  such  bars  to  run  cross¬ 
wise  of  the  dam  and  joint  between  the  old  and  new,  this  rein¬ 
forcement  to  extend  nearly  from  faoe  to  face  of  dam* 

Horizontal  construction  joints  are  to  have  imbedded 
therein  plum  stones  for  keying  the  work.  Vertical  joints  between 
different  operations  will  be  provided  with  V  shaped  grooves  as 
contraction  joints. 

The  prevailing  wind  being  from  the  west  and  the  pond 
being  of  suoh  large  dimensions  as  compared  to  the  flow,  and  from 
our  experience  with  other  dams,  it  is  not  expected  that  any  ioe 
will  pass  over  the  dam,  but  rather  that  it  will  rot  or  be  driven 
against  the  opposite  shores.  On  the  spillway  portion,  the  curved 
apron  is  placed  more  for  looks  and  protection  to  the  toe  of  the 
concrete,  rather  than  an  injury  to  the  rock  foundation. 

The  rock  foundation  is  impervious  to  water  fully  more 
so  than  any  concrete  that  can  be  built.  It  is  possible  to  place 
the  concrete  directly  upon  clean  dry  rock.  Consequently  no  al¬ 
lowance  for  uplift  has  been  considered  or  provided  for.  There  will 
be  more  or  less  ice  pressure  to  contend  with,  and  the  design  of 
section  chosen  allows  for  3  or  more  tons  per  lineal  foot  of  dam. 

The  point  of  maximum  ice  pressure  occurs  when  the  water  is  at  the 
height  of  the  spillway  portion  of  the  dam  ,  and  for  the  bulkhead 
portion  when  the  water  is  not  over  one  foot  above  the  spillway. 
Vertical  reinforcement  rods  are  to  be  placed  near  the  fan  of  the 
concrete,  to  transfer  the  ice  pressure  throughout  the  whole  section. 

\ 


Williams 


-7- 


The  Qawegatchie  river  is  fairly  well  regulated  by  the 
large  reservoir  at  Cranberry  Lake,  the  largest  lake  of  the  Adiron- 
dacks,  and  is  to  be  further  regulated  by  an  additional  reservoir 
of  about  2  billion  cubio  feet.  The  run-off  as  recorded  at  Newton 
Falls,  shows  that  1S90  cubic  feet  per  second  is  the  highest  flood 
recorded.  This  occtored  in  1913>  a,  high  water  year  for  this  sec¬ 
tion.  With  50$  added  and  for  a  spillway  length  of  195  feet,  this 
would  represent  a  depth  over  the  crest  of  2.53  feet* 

The  bulkhead  portion  of  the  dam  has  been  placed  at  ele¬ 
vation  1352,  and  the  embankment  over  the  core  wall  on  the  north 
end,  at  elevation  135&*  These  elevations  are  believed  to  be  am¬ 
ple  for  any  location.  At  this  location  the  prevailing  winds  are 
from  the  northwest  and  southwest,  and  no  high  winds  of  a  direction 
to  blow  against  the  dam  have  been  known.  All  but  the  westerly 
end  of  the  pond  is  shut  in  by  high  hills. 

The  material  of  which  the  dam  is  to  be  composed  is  gra¬ 
vel  located  in  the  wicinity.  Tests  of  the  sand  portion  of  the 
gravel,  as  found  near  the  surface  of  the  pit  shows,  when  mixed 
with  cement  in  a  three  to  one  portion  ,  a  tensile  strength  of  a- 
bout  55O  #  to  the  square  inch  a3  against  about  3OO  #  with  Ottawa 
Sand  for  7  days.  The  2S  days  test  much  better.  Oolormetric  tests 
of  the  gravel  show  very  good  for  Adirondack  gravel,  and  would  be 
allowable. 

It  is  proposed  to  use  the  bank  run  gravel,  which  is  a 
well  graded  mixture,  and  to  proportion  the  cement  to  the  sand  por¬ 
tion  content.  With  a  mortar  of  one  cement  to  three  of  sand,  the 
stone  portion  will  amount  to  about  four  and  one-half  parts.  Con- 
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crete  which  has  been  thus  proportioned,  has  been  found  to  give 
good  results,  dense  and  all  voids  filled.  Plum  stones  will  be 
added.  For  the  crest  of  the  spillway  and  for  reinforced  work 
la  the  head  works,  a  richer  concrete  will  be  used,  in  »hich  the 
relative  proportion  of  cement  to  sand  will  be  in  ratio  of  one 
to  two  and  one  half. 


JPB : BS 


Yours  very  respectfully, 


AD-A077  483 


UNCLASSIFIED 


NEW  YORK  STATE  DEPT  OF  ENVIRONMENTAL  CONSERVATION  ALBANY  F/6  13/13 
NATIONAL  DAM  SAFETY  PROGRAM.  BROWNS  FALLS  DAM  (INVENTORY  NUMBER— ETC(U) 
SEP  79  J  B  STETSON  DACW51-79-C-0001 


• 

1  3 

Y7x 

fiM 

> 

'  t.l  . 

'  tr  -.  -  *  Sr- 

: 

* 

D 

1  1 
v  fn 

8iJk  i 

J  j J 

,„  '  .  1 

r  <- • 

. 

1:~  -  -  *r  • 

= 

:  __  - 

'•  i 

■j .  * 

: 

:  ■ 

..v-  -i1 

:•  : 

. 

•v 

: 

* 

•  *>  i 

■ 

' 

m 

•  iys-.S"  \ 

‘  r 

<•  rrf* 

3 

.  ^ 

11 

•  ■*”  ' 

H'  J 

ill 

la 

J _ 

.s 

iw' 

•  “ 

* 

3 

te 

_  s 

•  ^  “* 

t 

(  — 

•mm 

SjljpE 

2PlP 

'  T~ 

is 

lE-S* 

| 

fa 

\  n&wv- 

: 

rsF 

••  Z~- 

7.^.t >r-~ 

•-  v  - 

_ — 

HiMM-m.. 

^  ■ 

=g;7^-“ 

aw  i 

1 

av 

in 

ns 

W 

p;  -:r 

i  *  ; •; 

;1"  _ 
—3= 

:  -I  ■  ' 

i 

m, 

--  “J 

r'®-; 

pE 

-5^77“ 

:  — 

:  ^  ~ 

fe 

1  ^  ;. 

'  - — 

W 

~3sjT 

f  ? 

■ 

lllit 

•=- 

m 

15(12/75) 

e 


TO. 

PROM. 

SUBJECT: 


New  York  State  Department  of  Environmental  Conservation 


MEMORANDUM 


G.  Koch 
S.  Zeccolo 

Appl.  No.  645-11-0075  -  Niagara  Mohawk  Power  Corp. 
January  21,  1977 


Jc//  C  s 


Enclosed  is  a  copy  of  an  application  under  Section  15-0503 
of  the  Environmental  Conservation  Law  for  a  permit  to  build 
a  dam. 

Would  you  please  review  this  within  the  area  of  your  interest 
and  let  me  have  any  comments  or  criticisms  you  care  to  make. 


SJZsscs 


V- 

I 

finstruc 
AME  ANC 
First  NSn 

Jiagara 

■  Strsst  Ac 

l.nn  PH 


NEW  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 
ALBANY,  NEW  YORK  12201 


FOR  DEPARTMENT  USE  ONLY 


Application  No. 


APPLICATION  FOR  PERMIT  I  Dam  No. _ / 

for  tho  Construction,  Reconstruction  or  Ropoir  of  a  Dom  or 
Other  Impoundment  Structure  under  Conservation  Low,  Section  429  (c).  ators  e  J 

<t 

f  instructions  on  the  rovorso  sldo  before  completing  this  application.  Pleose  typo  or  print  clearly  in  ink. 

AME  AND  ADDBESrOF  APPLICANT  j  2.  NAME  AND  ADDRESS  OF  OWNER  (I*  different  from  applicant! 

First  Nemo  M.l.  Last  Name, Phone  No.  First  Name  M.l. 


..l/ctS-n-fETS’ 

■$?/ _ 

c  £  E'C 


Jiagara  Mohawk  Power  Corporation;  315-474-1511  _ SAME  _ 

I  Street  Address  Street  Address 

*00  Erie  Boulevard  West 

Post  Of^ic*  State  Zip  Code  post  Office  State  Zip  Code 

|  yracuse  New  York  13202 

I  I YPE  OF  PROJECT  4.  IS  STATE-OWNED  LAND  TO  BE  USED?  5.  PROPOSED  STARTING  DATE  [EXPECTED  COMPLETION  DATE 

□  construction  □Reconstruction  g]  Repair  D V8S  ®  No  June  1  ,  1977  November  1,  1977 

3JECT  DESCRIPTION  Repair  work  to  existing  structure _ 

.OCATION  OF  DAM 

Stream  or  Body  of  Water  iCounty  Town  Give  distance  and  direction  from  commonly  accepted  landmar 

Iswegatchie  River  -  2-1/2  miles  N.E.  of  village  of.  . 

--owns  Falls  Hydro  Res.  1  St.  Lawrence  Clifton  _ Qswegatchie 

.OCATION  ON  U.S.  GEOLOGICAL  SURVEY  MAP  [8.  PROPOSED  USE  FOR  IMPOUNDED  WATER  |9.  STATE  THE  HEIGHT  ABOVE  SPILLCREST  OF  THE  LOWEST  PART  OF 

,weq*atfcfne  l$fb'-l2'-  Existing  hydroelectric  the  immediate  upstream  adjoining  property  or  properties 

N  Y.  *  45"  13"  generation  Feet 

|C  THIS  PROPOSED  POND  or  LAKE  PART  OF  A  PUBLIC  WATER  SUPPLY?  n  11.  SIZE  of  area  DRAINING  INTO  POND  or  LXKE  (Acres  or  Square  Miles) 

If  not.  where  Is  nearest  downstream  public  water  supply  intake?  U  Yes 

□  No  178  square  miles 

THE  DRAINAGE  AREA  IS  COMPOSED  OF:  (Total  =  100%) 


_____  %  Forest  _ %  Cropland  ____%  Pa 

TYPE  OF  SPILLWAY 

□  Sarvieo  Spillway  —  Auxiliary  Spillway  Combination 

□  Sine's  Spillway 

□  Pipe  Riser  ONLY 

□  Other  _ 

'  SPILLWAY  INFLOW  DESIGN  FLOOD 


f  - %  Swamp  - %  Suburban  Lands  _ %  Urban  Lands 

14.  DESIGNER'S  ESTIMATE  OF  CLASS  OF  HAZARD  |As  dnscribed  in 
"Guidolinas  for  Small  Earth  Dam  Designs’*) 


□  Class  ■’e”  □  Class  ■’b"' 


□  Class  "c*1 


NOTE:  Provide  descriptive  information  on  character  of  downstreom  area. 


I  15b.  SERVICE  SPILLWAY  INFLOW  DESIGN  FLOOD 


Frequency _  Flood  Peak  _____  c.f.s.  Runoff  Volume  _ _ In.  | 

THE  SINGLE  SPILLWAY  OR  AUXILIARY  SPILLWAY  IS  COMPOSED  OF: 

□  Vegated  Earth  □concrete  □Timber  □  Rock-filled  Crib 


F  requency  _ 


.c.f.s.  Runoff  Volume. 


□  Vegated  Earth  □concrete  □Timber  □  Rock-filled  Crib  □Masonry  □other  _ 

MAXIMUM  VELOCITY  WITHIN  THE  SINGLE  18.  SINGLE  OR  AUXILIARY  SPILLWAY  19.  TYPE  OF  ENERGY  DISSIPATER  PROVIDED  ON  SINGLE  SPILLWAY 

OR  AUXILIARY  SPILLWAY  DISC  HARGE  AT  DESIGN  nu.  „  ,  .  .  r-i  _  _ 

f.p.s.  HIGH  WATER  c.f.s.  I _ I  Hydraulic  Jump  Bastn  □  Drop  Structure  □  Othor 

POND  OR  LAKE  WILL  BE  DRAINEO  BY  MEANS  OF  |  WATER  WILL  BE  SUPPLIED  TO  RIPARIAN  OWNERS  DOWNSTREAM  BY  MEANS  OF  I  HEIGHT  OF  OAM  ABOVE  STREAF 


AREA-CAPACITY  DATA 
Answer  I,  2  end  3.  OR  1.  2,  4,  6 


ELEVATION. 

Referred  To  Assumed  Benchmark 


SURFACE  AREA 


VOLUME  STORED 


|  1.  Top 
I  2.  Oe: 
3.  Sin 

14.  Aui 
5.  Ser 


Top  of  Dam 


sign  High  Water 


3.  Single  Spillway  Croat  Feet  Acres  Acre-Fee 

4.  Auxiliary  Spillway  Creet  Feel  Acres  Acre-Fee 

5.  Service  Spillway  Creet  Feet  Acres  Acre-Fee 

TYPE  OF  ENERGY  DISSIPATER  AT  OUTLET  OF  CONDUIT:  |7s  PIPE  RISER  PROVIDED  WITH  AN  ANTI-VORTE3 

□  Inpact  Basin  □  Plunge  Pool  □  Hydraulic  Jump  Basin  □other _  DEVICE?  □yes  □  No 

DRAWDOWN  TIMES:  Answer  1  end  2,  or  1,  3  end  4 

1.  Has  provision  boon  made  to  evacuate  90%  of  the  storage  below  the  lowest  soil Iwav  crest  within  fourteen  days?  □  Ves  □  No 

2.  Can  the  single  spillway  evacuate  75%  of  the  storage  between  the  maximum  design  high  water  and  the  spillway  crest  within  4B  hours?  □  Yes  □  No 

3.  Cen  the  Service  Spillway  evacuate  75%  of  the  storage  between  the  auxiliary  spillway  and  the  Service  Spillway  crests  within  seven  days?  □  Yes  □  No 

Con  the  Service  Spillway  end  the  Auxiliary  Spillway  in  combination  evacuate  the  storage  between  the  design  high  water  and  the  auxiliary  spillway  crest 
within  12  hours?  □  ye9  □  no 
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ALBANY 

■  r  h  Jun  e  - ,/_•  Dam  No  sT t L J&*&M3gi*hj*L-.  .Watershed 

Disposition _ ■■■■(■$■&■£•  Serial  No . 4.\5..&. . 


Foundation  inspected.. 


Application  for  the  Construction  or  Reconstruction  of  a  Dam 

i.  .  * .  •  4  »v’  * 

Application  is  hereby  made  to  the  State  Engineer,  Albany,  N.  Y.,  in  compliance  with  the  provisions  of  Chapter 
LXV  of  the  Consolidated  Laws  and  Chapter  C47',  Laws  of  1911,  Section  as  as  amended,  for  the  approval  of  specifi¬ 
cations  and  detailed  plans,  marked..  4-2101,  *12201  (2  eheeta) .  4-2206  (2  ahaeta)  112207 


herewith  submitted  for  the 
complied  with  in  the  erection  of  the  proposed  dam. 


of  a  dam  located  as  stated  below.  All  provisions  of  law  will  be 


branch  of . 0 J».«g at ohl .9.  .Rl  Y.eX.  ..in  the  town 


The  d am  willberdri. 


Glut** 


County  of . .8.t...LftflX.anoj8 


.*Ai.ani#.:.Aaa.tariy...jof.i..hrldga  a.t...Br.awji8-  JalLa-Plant  -4»Id) . 

(Oirttmct  diatanoa  and  direction  from  a  well-known  bridge,  dam,  village,  main  croae-roada  or  month  of  a  ftraara) 

Northern  Near  York  Ptillilaa.  Itto.Watqrto*h 


а.  The  name  and  address  of  the  owner  is. 

. . •>!  Hrw  nrotjo  f  ’•  •;  :ii  c. 

3.  The  dam  will  be  used  for._..P.9.1?®.?...pu*,P9.®.®.8 . 

Iliw  a*1'  1  -  ‘  ■  "• r.  /, 

4.  Will  any  part  of  the  dam  be  built  upon  or  its  pond  flood  any  State  lands? . 

5.  The  watershed  at  the  proposed  dam  draining  into  the  pond  to  be  formed  thereby  is .... 

.  .  ,  .  ..  ■'.<  ;  '•!  •  /  ''V  1  •  L. 

square  miles.  ,  a  c  0 

,  .-.ft  •  ■>  .....  >  r  :  • 

б.  The  proposed  dam  will  have  a  pond  area  at  the  spillcrest  elevation  of  ..&b.QU.t...f!99 

and  will  impound....33-.nl-l-ll-QP . cubic  feet  of  water. 

on;  ;  /  .'III  •*,  . 1  (')•>!  1  ,  .11  •’  '  ’  1  ’■  1  . 

j.  The  lowest  part  of  the  natural  shore  of  the  pond  is 


feet  vertically  above  the  spillcrest, 

.  'in  ; 

.feet  above  the  spillcrest. 

ite  was  .1.6  9Q  .cubic  feet  per  second  tf«t*  -  3*1  . 

(Data) 

1  lyn 

9.  S^ate  if  aqy  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 


.,  jp.  Tjhe  natunyl  inaterial  of  thp  bed  on  which  the  proposed  dam  will  rest  is  (clay,  sand,  gravel,  boulders,  granite,  ( 
shale,  slate,  limestone,  etc.) _ .g.jPltf...?00k..eX0«pt  •^tTm9..MT%hr»MriaAOh  liaapd 

loan 


ink,  in  the  direct*  _ 
of . inches^frertical  to 


11.  The  material  of  the  right  bank,  in  the  direct il  -current,  is . ;  at  the  spillcrest  eleva¬ 
tion  this  material  has  a  top  slope  of . inches^ertieal  to  a  foot  horizontal  on  the  center  line  of  the  dam,  a 

vertical  thickness  at  this  elevation  of.:_:.-...-l.’fctt,  and  the  top  surface  extends  for  a  vertical  height  of. . .feet 

\  •  *  * 

above  the  spillcrest. 

\ 

is.  The  material  of  the  left  bank  is . 1 _ }, . ;  has  a  top  slope  of . inches  to  a  foot  horiaontal, 

a  thickness  of . .........feet,  and  a  height  of . feet. 

13.  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing,  (fleet 

of  exposure  to  air  and  to  water,  uniformity,  etc  Tho  rook-  i  8  no-t  WftterbMff-lrng-ftnd-t* — 

. 1  mparvt  oua..to...iaisi.. . Tin  .aand  -loam  -  th«-  aortb.--8nd-l-»tc*--«b*«h 

tha  lesv  wall  or  anchor  ia  to  bje  made  la  hard.,  dlpnae  aarnc! _ _ _ 

. - ~  -rT  *  r  ,  ,  (7  .  .T  ‘ ’  < 

14.  If  the  bed  is  in  layers,  are  the  layers  horizontal  or  inclined? . - . .  . .  If  inclined  what  is  the 

direction  of  the  slope  relative  to  the  center  line  of  the  dam  and  the  inches  vertioal  to  a  foot  horizontal 

UxT»u" vj*?"*  •  ^  •  • 

15.  What  is  the  thickness  of  the  layers? — . . . . . . — 

16.  Are  there  any  porous  seams  or  fissures?...* — RQ. . — . . — . . — — — -r~ . 


17.  Wastes.  The  spillway  of  the  above  proposed  dam  will  be.1.95- . -feet  long  in  tha  dear;  tha  waters 

will  be  held  at  the  right  end  by  a....b.UlJth«ad...W.all . -..the  top  of  which  will  be... 5 . feet  above  tha, 

spillcrest,  and  have  a  top  width  of . & _ feet;  and  at  the  left  end  by  a  ...«mbankmen.t..4XV-«r.  tap 

of  which  will  be . 9 . feet  above  the  spillcrest,  and  have  a  top  width  of  .20 . feet. 

18.  There  will  be  also  for  flood  discharge  a  pipe . inches  in  diameter  and  the  bottom  will  be . . 

feet  below  the  spillcrest,  a  sluice  or  gate . feet  wide  in  the  clear  by . feet  high,  and  the  bottom  will 

be: . feet  below  the  spillcrest. 

’a.  ;  '  ■  •  1 

10  Apron.  Below  the  proposed  dam  there  will  be  an  apron  built  of . . . — 

feet  long, . feet  wide  and. . feet  thick.  The  downstream  side  of  the  apron  will  have  a  thickness 

. .  I  >' 

I  •••-.. 

of. . feet  for  a  width  of . feet. 


ao.  Plans.  Each  application  for  a  permit  of  a  dam  over  ia  feet  in  height  must  be  accompanied  by  a  location 
mao  and  complete  working  drawings  of  the  proposed  structure.  Each  drawing  should  have  a  title  giving  the  parts 

shown  the  name  of  the  town  and  county  in  which  the  dam  site  is  located,  and  the  name  of  the  owner  and  of  the 

’  ,  ,  ,  .  !■!  '  I  >.. 

engineer.  ■' 

’  The  location  map  (U.  S.  Geological  Quadrangle  or  other  map)  should  show  the  exact  location  of  the  pfOpOsed 
dam;  of  buildings  below  the. dam  which  might  be  damaged  by  any  failure  of  the  dam;  of  rotds  fcdjaOttit  to  or  trotting'’ 
the  stream  below  the  dam,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape, 
the  height  arid  the  width  of  stream  openings ;  and  of  any  embankments  or  steep  dopes  that  tfli*  flood  could  pass  Over. 
Also  indicate  the  character  and  use  made  of  the  ground. 


/ 


.  .The  complete  working  drawings  should  giv^  -  fions  necessary  for  the  calculations  of  the  stability 

i 

of  the  structure,  and  all  the  information  asked  for  below  unde.  V  Sketches.”  There  may  be  attached  to  the  plans 
any  written  reports,  calculations,  investigations  or  opinions  that  may  aid  in  showing  the  data  and  method  used  by 

the  designer. 

ai.  Sketches.  For  small  and  unimportant  structures,  if  plans  have  not  been  made,  on  the  back  sheet  of  this 
application  make  a  sketch  to  scale  for  each  different  cross-section  at  the  highest  point;  showing  the  height  and  the 
depth  from  the  surface  of  the  foundation,  the  bottom  width,  the  top  width  (for  a  concrete  or  masonry  spill  at  18 
inches  below  the  crest),  the  elevation  of  the  top  in  reference  to  the  spillcrest,  the  length  of  the  section,  and  the 
material  of  which  the  section  is  to  be  constructed.  Mark  each  section  with  a  capital  letter.  Also  sketch  a  plan; 
show  the  above  sections  by  their  top  lines,  giving  the  mark  and  the  length  of  each ;  the  openings  by  their  horizontal 
dimensions;  and  the  abutments  by  their  top  width  and  top  lengths  from  the  upstream  face  of  the  spillcrest  and 
give  the  elevation  of  the  top  in  reference  to  the  spillcrest. 

a  a.  Elevations.  Also  give  the  elevations,  if  possible  from  the  Mean  Sea  Level,  of  at  least  two  permanent  Bench 
Marks;  of  the  spillcrest  for  any  existing  dam  on  the  proposed  dam  site,  at  the  middle  and  at  both  ends  of  the  spill; 
and  of  the  spillcrest  for  the  above  proposed  dam. 

aj.  Samples.  When  so  instructed,  send  samples  of  the  materials  to  be  used  in  the  construction  of  the  proposed 
dam,  using  shipping  tags  which  will  be  furnished.  For  sand  one-half  a  cubic  foot  is  desired;  for  cement,  three  pints; 
and  for  the  natural  bed,  twenty  cubic  inches. 

34.  Inspection.  State  how  inspection  is  to  be  provided  for  during  construction . By  lnapectorM _ 

. . . . . 


Not*:  For  dfcta  not  fillod  out,  aoe  plana. 
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Albany 


Serial  No . Ml . to  S&/ai~  /V-Z 

Application  filed—  lQ*?.l . . 

Approved  by  Commission.  . ^ 

Material  Tag  No . 


Foundations  inspected. . 

Final  inspection.  - 


APPLICATION  FOR 


OR  RECONSTRUCTION  OF  A  DAM 


. 

(Addrew  of  Applicant) 


Application  is  hereby  made  to  the  Conservation  Commission  of  the  State  of  New  York, 
in  compliance  with  the  provisions  of  Chap.  LXV  of  the  Consolidated  Laws,  the  Conservation 

Law,  for  approval  of  the  detailed  specifications  and  plans,  marked. /rf/'TtJ . 

-ficrt j.p.j?.. (xesj.  JcsS./kt?.. . </.. £*'??. ..sr° » • 


herewith  submitted,  for  the  |  ^constniction  }  of  the  dam  herein  described.  All  provisions  of 


law  will  be  complied  with  in  the  erection  of  the  said  dam,  whether  specified  herein  or  not. 


JZk  curry.  6*  r. . 


j  Signature  of 
|  Applicant 


LOCATION  AND  GENERAL  DATA 


_  • 

Site  of  dam  is  . 

(Ntms  of  stream)  S**' 

a  branch  o(..*A.C. . . .  within  the 

'  (Name  of  stream) 

limits  of  the  town  . .  County  o 

3,0jr?.j&:.  <s/>  *&**??..  .^a*.  Jk. '?.•?*'?.. /$/?*. .  (A.  A.  J>re  ?e/nt.. .  A/<Ar'  r.a^f?. $&'$■.  .jzAz&A.O'*:.  &•**?** 

/\Give  approximate  distance  from  well-known  bridge,  dam,  villatp  or  mouth  of  stream;  so  that  work  can  be  located  on  map  of  state) 

'/x-  .rrtt  /t.. s  f..  *>A.  O/J  4/6aa/. Tfe*.*??..  an</  2  3A  0?;/**  sO&r^r*;. **.•*. t. . .  '<?. .  rf.  Arp * 

-ALsr?_ Atf.ftfl&Ar. 41* . .TP. <P  - 3j4o//p  '? •- . - /At# tr/?..  /"*e  pA  cAA/A^psp . . .<? no/.. . /ry&. *. . . 

Purpose  of  dam. A&.  pA° r"< . . *yP^.T'..i/*Y./p A. <#./?</.. .<». /*.?.... 

..A?.  ..yr<rppA  ...€&s?ee*Ar*A'- 

Reasons  for  making  changes  in  existing  structure . - . 

. . . 


DATA  AND  DIMENSIONS 


General: 


Materials  of  which  dam  is  to  be  constructed. (at?.Gr&A*..  . . A.!.*:.*:.. *<•<£. .A.:.-£.At..!.Al... 
4£^/,*o'*  AAerAA*'*.?/.- £ .^y**'*/ 


0s?  <3  Aw/der'* . .  .AA~riasr.lt*  /<*&(2* . 

Area  of  watershed  above  dam. . /.y.£... 


square  miles. 


Area  of  water  surface  of  pond  at  level  of  spillway  crest. 


ye*. 


. . acres. 


Capacity  of  reservoir  (at  above  level)  . cubic  feet. 

Length  of  spillway  crest..  ./vf-O . -feet. 

Maximum  depth  of  water  on  spillway  crest..  ..& . . . ieet. 

Maximum  discharging  capacity  of  spillway.. . . cubic  feet  per  second. 

Maximum  discharging  capacity  of  spillway  per  square  mile  of  drainage  area . — . 

. . cubic  feet  per  second. 


Masonry  or  timber  portion : 

Length  on  top.. .-?#<?<?. . -feet. 

Length  in  stream  bed . feeL 

Maximum  height  above  stream  bed.  Jfte . ieet. 

Maximum  height  above  foundation  bed.«r? . feet. 

Maximum  width  of  base  '*£■». . ieet. 

Maximum  width  of  top . f . feet. 

Elevation  of  top  above  maximum  water  level  in  pond . feet. 

Elevation  of  top  above  spillway  crest....^. . :....feet. 

Nature  of  foundations  . . 

Earth  portion: 

Embankment: 


Length  on  top 


Length  in  stream  bed. . -• . ieet 

Maximum  height  above  stream  bed . r.  . . feet 


Maximum  width  of  base.. 


Maximum  width  of  top . feet. 

Elevation  of  top  above  maximum  water  level  in  pond . . feet 

Elevation  of  top  above  spillway  crest . feet 


Slope,  upstream  face . 

Slope,  downstream  face.. 


Core  wall: 
Material- 


Elevation  of  top  above  spillway  crest.... 


Width  of  top._.. 
Batter  of  faces. 


Maximum  height  above  foundations . . ieet. 


Maximum  width  of  base . . . . . ieet. 


Sheeting  or  other  cut-off... 


Is  fishway  provided A.../..'?.. <?/??. . 

General  description  of  regulating  works,  gate  houses,  outlet  pipes,  penstocks,  forebays,  canals, 
flashboards,  gates,  log  chutes,  etc. 

"  JjtY'.c . /<. .  /a. .  x. . 

. .. C?.a s<r  ._  /?a ??_.*/ • . 

. Lr.a.xA... t&.cJzg. ../*>. . . ?<?././.<?. /. . . ,/<?. . r' . 

Names  of  owners  of  property  which  will  be  submerged  by  construction  of  dam,  with  approx¬ 
imate  submerged  area  owned  by  each. 

. $.//. ...  <?f7'r?.ea/.  . 


It  is  intended  to  complete  work  covered  by  this  application  by  /, 

'  m.t.i  f 


REPORT  UPON  APPLICATION 
Conservation  Commission  —  Division  of  Inland  Waters 


Albany. 


/CL  'j'3 


I  hfcve  carefully  examined  the  plans  of  the  above  dam,  and  find  that  if  the  work 
is  constructed  in  accordance  with  the  plans,  filed.  jQsJZ.  /?/$ 
with  good  workmanship  and  the  specified  materials  that  it  will  be  safe. 


Approved: 


Chief  Engineer. 


Inspector  of  Docks  and  Dams. 


•*»'*<* 


APPROVAL  BY  COMMISSION 


State  of  New  York 
Conservation  Commission 
Albany 

/Sc  r  ?  ' C'  ’  t 

On....Cx...7r.;:..:.— the  Conservation  Commission,  by  resolution  duly  adopted, 

approved  of  the  above  application  for  the  j  reconstmrtion  j  °*  dam..!?.5/..^?$£!^.^®^£?..;. . 

on . (Jh. . and  hereby  gives  permission  for 

the  1  ™mtru?ttrn  l  0f  sajd  dam  within... . months  from  date  in  accordance  with  the 

(  reconstruction  ) 

specifications  and  plans,  and  subject  before  erection  to  the  approval  by  the  Inspector  of  the 


materials  of  construction  and  of  the  foundation  bed  when  stripped  and  prepared,  and  subject 
to  the  inspection  of  the  work  during  and  after  construction.  This  approval  may  be  amended 


if  deemed  necessary  to  secure  a  safe  structure. 


(Seal) 


Secretary  to  Commission. 


REPORT  ON  INSPECTION  OF  FOUNDATION 
Conservation  Commission  —  Division  of  Inland  Waters 


Albany- 


Work  on  the  above  dam  was  started . .  contracts 


for  the  same  having  been  awarded  to. 


On _ 


Approved: 


Inspector  of  Docks  and  Dams. 


Chief  Engineer. 


REPORT  ON  COMPLETION  OP  WORK 


Conservation  Commission  —  Division  of  Inland  Waters 


Albany. 


/  3  ~ 


On  (  3 

had  been  completed  in  a  satisfactory  manner. 
Approved: 


I  inspected  the  above  work  and  found  that  it 


Inspector  of  Docks  and  Dams. 


Chief  Engineer. 


INSTRUCTIONS  TO  APPLICANTS 

Requirements  for  Plans. — Before  beginning  the  construction,  reconstruction,  alteration  or  extension  of  a 
structure  for  impounding  water,  the  owner  of  the  proposed  structure  shall  submit,  in  duplicate,  to  the  Conservation 
Commission  complete  drawings  showing  the  location  of  the  dam,  the  flow  line  of  the  impounded  water,  the 
boundary  lines  and  the  ownership  of  the  property  affected,  the  nature  of  the  foundation  bed,  the  character  of  the 
materials  to  be  employed,  the  size  and  the  location  of  the  discharge  and  control  gates,  the  general  and  special 
features  of  the  dam,  and  such  dimensions  as  are  necessary  for  the  calculation  of  the  stresses  and  the  erection  of 
the  structure. 

Drawings  shall  be  on  sheets  of  uniform  size  34  inches  wide  by  36  inches  long.  Each  sheet  shall  have  a  white 
space  a}  inches  high  by  5}  inches  long  below  the  title  to  receive  the  stamp  of  approval.  On  each  sheet  of  every 
set  of  drawings  there  shall  be  clearly  printed  a  conspicuous  title  in  which  shall  appear  the  name  of  the  county,  the 
name  of  the  city,  village  or  town,  and  the  name  of  the  stream  in  which  the  dam  is  located,  and  the  name  of  the 
owner  thereof.  The  scale  of  the  drawings  shall  be  stated  under  the  title.  When  the  designs  have  been  approved 
by  the  Commission,  one  set  will  be  returned  to  the  owner,  with  such  approval  endorsed  thereon.  Copies  in 
duplicate  of  the  gpprifirat.inns  under  which  the  dam  is  to  be  constructed  shall  accompany  the  plans. 

Inspection. — The  name  of  the  inspector  and  a  statement  of  his  experience  in  such  work  must  be  sent  to 
the  Commission.  There  must  also  be  sent  a  sample  of  at  least  one-half  a  cubic  foot  of  sand  and  of  cement,  and 
twenty  cubic  inches  of  the  stone  for  concrete  or  masonry  to  be  used  in  the  structure,  and  of  the  natural  materials 
in  the  foundation  bed.  The  foundation  bed,  after  it  has  been  cleared  and  prepared,  must  be  inspected  subject  to 
approval  by  the  Inspector  of  the  Commission.  The  inspection  of  materials  takes  about  ten  days  in  the  laboratory. 
On  request  tags  will  be  sent  for  labeling  the 'materials. 
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XBlOBAJfDUlf  FOB  SDK,  FHANX  U.  WILLI  1118,  SfAfB  >«IBR, 


Ob  Septeafc  ar  8  2nd,  I  inspected  with  Janas  P.  B  roan  all,  Engineer 
for  the  law  York  Utilities,  Ino.,  Ban  No.  891,  Oewegatohle  Water¬ 
shed,  star  Newton  Palls. 

The  south  end  of  tha  dan  rests  upon  ledge  to  within  40  feet 
of  the  non -overflow  part  of  tha  dan,  where  the  ledge  Is  nearly 
up  to  the  How  line |  than  the  ledge  dlpe  dona  swap  troa  the  streaa 
sad  here  the  wall  is  oarrled  10'  deep  by  4'  wide  and  will  haws 
banks  sal  both  sides. 

On  the  north  end  at  tha  bend.  Station  9+00,  the  ledge  la 
BO'  below  tha  top  of  the  non-overflow  and  10*  below  the  natural 
bunk  as  at  present  excavated.  '  v 

.  Proa  Station  9+00  to  Station  9+67  the  wall  it  narrowed  la  ViT'*  , . 
a  trapesoldal  shape  and  rests  entirely  on  the  ledge.  46  Statle^'S^''' 
9+67  the  base  will  be  9'  wide  with  a  batter  1  horlsontal  to 
4  vertical  on  the  doenstreaa  side  to  a  top  width  of  4%,  At 
Station  9+67  tha  oora  wall  proper  oosnenoas  and  for  6'  will  be  l 
on  the  ledge  and  beyond  tha  base  win  rise  and  be  on  aa  earth  bad^ 

a* 

up  to  Station  9+90,  where  the  wall  will  be  4'  thick  and  4'  deep  .-'A 

*)  : 

Into  the  natural  bad  and  banked  on  both  sides.  .  | 

The  dan  will  probably  be  finished  about  Ost.  10th,  sad  X 


oonelder  that  public  safety  will  be  assured  with  the  above  coa¬ 


st  notion. 


Septeabfr  S6.  19 SB. 


*  ‘  f  I 


*  J  - 


Dm  Vo.  891. 

Oswegatohle,  September  18,  1922. 

Boot  on  Folio. 


Ur.  Janos  P.  Broun  oil, 

Carthago,  H.  Y. 

Doar  Sir: 

Conoomlng  our  letter  of  September  find, 

onr  Hr.  HoKim  oan  arrange  to  leave  Carthage  for 

Oswegatohle  on  the  early  train  Friday  morning  next. 

If  that  will  be  odnrenlent  for  you. 

Very  truly  yours, 

TIOJSZ  U.  WILLI AMB, 

State  Baglneer, 

By 


iHepuiy  State  Hrvgineer. 


James  P  Brownell 

M.  Am.  SocC.E 

Civil  and  Hydraulic  Engineer 
C  arttvag  e,N  ew  York 


,r\  h  . 

Frank  U. fill iaaa  uty . 

8tate  Engineer  A  Surveya* 

Albany,  N.Y.  •/' 


.  * 

ZJf  u  /l, C.<  .] 

■J 

August  31,  1922.  ;t 

0  1 

'  '''‘V 


I 

Dear  Sir: 

le  have  all  the  rock  stripped  for  the  daa  at 
Browns  Falls,  Oswegatohie  River,  Oswegatohie,  N.Y. ,  and 

1 

wish  if  Nr.  Mo  Kim  is  going  to  inspect  the  site  again,  that 
he  would  do  so  at  once.  Ve  have  taken  down  the  face  of 
the  earth  in  many  oases  vertically  so  as  to  plaoe  the 
concrete  direotly  against  the  excavated  earth  lines.  These 
sides  of  oourss  would  not  stand  too  long  in  their  present 
condition,  and  we  are  anxious  to  plaoe  conorete  as  soon  as 
the  rook  is  cleared  and  washed  and  the  anchor  pins  set. 


JPB: B8 


Yours  very  respectfully. 
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ARMoK-F . 

July  26,  19  22. 

l)aa  Ho.  391,0swegatohie, 

N  tv  ton  Falla. 

Mr. Jane e  p.  Brownell, 

Carthage,  M.  Y. 

Pear  Sir: 

We  have  received  your  letter  of  July  24,  enclosing 

four  sections  and  two  photographs  of  the  dan  under  erection 

at  Browns  Falls  Development  at  llewton  Falls. 

We  note  the  additional  relnforoement  in  the  trenohea. 

These  trenohes,  we  assume,  will  he  packed  with  oonorete 

tightly  against  the  natural  earth. 

Very  truly  yours, 

PRANK  M.  WILLI  ALB, 

State  15ngineer 


July  24,  192?. 


James  P  Brownell 

M.  Am.  Soc.C.E. 

Civil  «zidHydr&ulic  Engineer 

Carthage.NevrYork 


Frank  M.  Villlaaa 
State  Engineer 
Albany,  N.Y. 


Oentlemen: 

In  reply  to  your  letter  regarding  location  of 
seotione  on  whloh  pine  will  be  set,  I  will  hare  this  done. 

Inolosed  I  aa  sending  four  oross-seotions  - 
2+20,  2+57,  2493,  and  3434.  The  rook  froa  the  zero  or 
southerly  end  has  been  stripped  and  followed  to  8ta  2420. 

It  has  been  again  uncovered  and  stripped  at  3434  at  whloh 
point  it  was  found  higher  than  estlaated.  Between  these 
two  points  we  have  sunk  test  pits  at  8ta  2437  and  and 
find  rook  at  elevations  1312  and  1309  respectively.  The 
ground  as  staked  out  and  so  fair  trenohed  is  not  wide  enough 
to  oarry  the  toe  of  daa  to  rook.  There  Is  a  large  oeaent 
shed  adjaoeht,  and  I  do  not  like  to  widen  trenoh  lines  If 
possible. 

After  getting  below  the  surface,  full  of  boulders, 
the  ground  is  a  hard  olay,  requiring  plowing  and  ploklng  in 
order  to  sorap.  It  is  generally  a  dry  olay  but  there  la 
soae  water  running  over  the  ground  and  Into  the  exoavatlon 
froa  the  springs  in  the  land  above,  and  whloh  Is  held  by 
the  rook  below.  The  exoavation  for  the  test  pits  oaae  out 
dry  olear  to  rook  but  with  a  certain  aaount  of  contained 
moisture.  All  sides  are  nearly  vertical  and  have  hell  per- 
feotly  during  the  heavy  rains  during  the  past  few  weeks. 

It  does  not  appear  to  ae  neoeesary  to  widen  the 
trenoh  in  this  seotion  to  seoure  the  7  to  12  pltoh  throughout 
I  believe  that  by  oastlng  the  trenoh  full  up  to  elevation 
1330  and  froa  above  with  a  regular  type  seotion,  that  the 
ooablned  seotion  will  be  fully  If  not  aore  seoure  than  a 
typical  seotion  In  the  open. 

On  two  sheets  I  have  drawn  sketches  of  8ta  2437 
and  2493  showing  ay  Idea  and  also  strains. 

The  base  of  the  daa  will  all  be  on  solid  rook, 
and  I  have  threfore  assumed  the  water  pressure  aotlng  against 
the  whole  faoe  from  rook  up  to  1348,  the  point  at  whloh  I 
consider  will  be  the  height  of  water  when  greatest  ooablned 
water  and  loe  pressure  ooours.  The  resultant  of  these  pres¬ 
sures  and  that  of  the  oonorete  about t the  toe  ”0"  gives  fao- 
tors  of  safety  of  1.36  and  I.38  respectively.  Irrespective 
of  any  pressure  that  alght  be  exerted  by  the  aass  of  natural 
earth  below  the  daa* 


Villi  MM 


-2 


7/24/22 


For  a  faotor  of  safety  of  2  for  an  overturning 
moment  about  the  toe  "0*,  there  would  have  to  be  taken 
by  the  earth  against  "G-H",  484,240  lbs.  and  623,755  lbs. 
respectively*  Is  a  resistance  to  overturning  the  distri¬ 
bution  of  unit  pressure  against  the  earth  eurfaoe  "G-H* 
would  be  a  zero  at  ”G”  and  reaoh  a  maximum  at  "H",  whioh 
readily  shows  the  maximum  pressure  to  be  4480  and  4240 
respectively. 

By  oomblnlng  the  resultant  of  the  earth  pressure 
or  resistance  thus  oomputed  with  the  resultant  of  the  con¬ 
crete,  water  and  ioe  pressures,  the  combined  resultants  will 
be  found  within  the  middle  third* 

The  earth  as  found  and  with  oonorete  filled  against 
the  sides  of  excavation  without  forms,  should  safely  carry 
all  of  two  tons  per  square  foot  assumed. 

Kindly  let  me  know  your  approval  or  comments  on 
this  soheme.  The  exoavatlon  has  been  carried  along  inter¬ 
mittently  as  teams  from  other  work  oould  be  spared. 

I  would  also  propose  to  put  a  line  of  vertloal 
reinforcemernt  set  into  holes  drilled  in  the  rook  about 
2  feet  baok  from  the  faoe  of  exoavatlon.  8uoh  reinforce¬ 
ment  of  t?  lnoh  square  bars  anohored  in  the  rook  at  one  foot 
Intervals  would  glvs  a  resistive  moment  of  180,000  foot 
pounds,  or  60,000  foot  pounds  at  J  feet  intervals*  This 
faotor  has  not  been  considered,  although  1  believe  it  would 
be  advisable  to  place  suoh  reinforcement,  whioh  we  have 
done  up  to  8ta  2+20. 

The  slope  of  the  rook  at  2+20  and  3+54  are  against 
pressure.  The  rook  at  3+54  will  oontlnus  some  distance  baok 
before  it  will  be  necessary  to  go  to  a  trenoh  filled  section* 

The  site  is  available  now  for  inspection,  but  it 
will  be  two  weeks  or  more  before  it  is  entirely  stripped* 


Yoursvery  respectfully. 


I 


ARMoK-y . 

July  21,  1922. 

Dap  291,  Oswegatohie 
at  flrowna  falls 

Mr.  Janas  ?•  Brown all, 

Carthage,  2.  Y. 

Dsar  sir: 

Ws  haws  reoeired  your  letter  of  July  19,  enclosing 
prints  for  sections  of  the  dan  fron  station  1+35  to  station 
8*10, 

If  you  hare  the  reoords,  will  you  kindly  send  us  a 
dssoriptlcm  and  the  stations  between  which  anohor  pins  hare  been 

used? 

Very  truly  yours, 

FRANK  U.  WILLIAMS, 

State  Hngineer 


J  • 


3?f 

James  P.  Brownell 

M.  Am.  Soc.C.E 

Civil  and  Hydraulic  Engineer 
CartHa$e,NevrYork 

July  19,  1922. 

Frank  ii.flilliains 
State  Engineer 
Albany,  N.Y. 


Dear  Sir: 

Enclosed  find  cross-sections  of  rook  on  which 
the  dam  at  Browns  Fulls  on  The  Oaivegatchia  Fiver,  for  the 
Northern  New  York  Utilities,  Inc.  is  to  be  founded.  The 
sections  show  the  foundation  as  it  has  bean  prepared  and 
we  are  adding  anchor  pins  2"  in  diameter  at  about  one  foot 
intervals,  where  the  rock  is  not  decidedly  rough  or  sloped 
in  our  favor. 

The  sections  sent  are  those  stripped  and  prepared 
for  foundations.  The  remainder  of  sections  will  be  sent  as 
soon  as  ready. 


W  *  t  ■ 
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Yours  respectfully. 
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Statb  op  New  York 

Department  op  State  Engineer  and  Surveyor 
Testing  Laboratory 
Albany 


4. fxrvs/ . . . N.  Y., 

. .'.Division. 

made  up iAmkmn*..  S^..f. _ 


Tests  of  Stud  JulWic  at . wanes/ . . . .N.  Y., 

for  use  on  Cantoas*  . "Vrrinn«*.f  A  . .'.Division. 

C antpaet  Sample  No . taken . ;  received  at  Laboratory  t.9.. ;  made  upAiw»nww... 

Sand  is. .(Lm  t.n^  *7u,sL-.  . . .  tAc>UveniA4<M^. . .  y<*v*!?».«»'4-.<u..A... 

Percentage  of  Voids . i3L<?...-./ . ;  Loam . .'. . ;  Organic  matter . "7 . - . 

Parts  of  sand  to  cement  by  : — . . . sand  to  i  cement.  Per  cent  water  used . ■ir./.V''”. _ 

Temperature  of  water  used  in  mixing . 7- . Fahr.  Briquettes  kept  in  moist  air  24  hours  and  then  immersed. 

Cement  used  in  tests . . .  .  This  cement  tested  as  follows: — 

Sets  (determined  by  Vicat  needle):  —  Initial,  j  ‘"r: . . Jnin'  !■  ;  hard,  I  j" . . m“1,  L 

I  Minim,  requirement  45  min. )  (  Max.  requirement  600  nun.  j 

Constancy  of  Volume  Tests : — Normal  air.  . :  Normal  water.r&j#***^. . ;  Accelerated.  . 

Fineness  (per  cent  passing  standard  sieve  No.  100) . 9&* .  . !... (Requirement,  92%) 

(  “  “  “  “  “  No.  200) . . (Requirement,  78%) 

TENSILE  STRENGTH  IN  POUNDS  PER  SQUARE  INCH  SIZE  OF  SAND 


STANDARD  SAND 


NATURAL  SAND 


WASHED  SAND 


1  Din 

It  Din  7  Dlyi 

t 

....  •  i, 

2  3  V* 

/  tv 

a  5-/ 

9 

2  3  / 

'7  9 

2  0  X 

•  i  / y  0* 

!■  /rf 

J/  7  L _ 

9/5' 

....xAtA 

rJ.£t: 

. (Requirement,  78%) 

SIZE  OF  SAND 

PASSING  SIEVE 

No. 

Per  Cent 

/tftf*  0 

/O  O'  0 

/  0 

'fi-°  ! 

7^\ 

3  0 

i 

</ 1 

j 

c  0 

/I'.t  i; 
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1 
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Remarks: 


1  Cbhtipy  that  this  it  a  true  abstract  taken  from  the  records  oj  tests.. 


<f!^ . ..iQ.h.y? 

Sr.  Ass't  Engineer  in  Charge  oj  Tests 


Fate  of  New  York 

State  Engineer  and  Surveyor 

HftTANT  Engineer’s  Office 

>KLibor»lory 


mtfflWyv  os  siupxp  oF  s ard  from  rorthbot  s,rf  um&i*ib3/: 

OJI  SAM  AT  BROWS *8  FALLS,  OSWBGATCHIB  BITBiU 
(Attention  of  Mr.  Mo  Kin)  .  '  ■  '*/’->* : 

:mv 

tests  and  examination  of  •  fh^^psapjli 
ofeanVsfcow  It  to ;  Vs  A  fine-graine 4  sand  that  ii  &1nb  and 

•  ••  -  ‘  -  ,l.  ' 

fat rly;  fell-graded  and  that  gires  a  fair  strength  for:  i 

v.  jip  tyPf%;,>  ,  V 

•  ^tjshould  girt’gpod  results  in  tubs  hut  oouli.^h^UproT< 

*or*  »»«p*fc’«r»ia»*  .-V: 
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MEMORANDUM  FOR  R.  0.  FINCH,  DEPUTY  STATS  BNGINHTO, 
RBLATIVS  TO  DAM  NO,  391,  OSWBGATCHIB  WATBRSHHD, 
BOTTOM  FALLS. 


On  Jana  13,  I  inspected  with  the  owner's  engineer,  June*  P.  Brownell, 
Dam  Ho,  391,  Oswegatohie  watershed  on  Oswegatohie  river  below  Newton  Falls 
owned  by  the  Northern  New  York  Utilities,  Ino.,  of  natortown. 

o  w 

The  present  concrete  dam  is  built  entirely  upon  granite  ledge.  The 
spillway  top  has  two  grooves  left  for  binding  10"  wide  by  4"  deep  end 
between  a  third  groove  $"  wide  at  present  filled  by  a  wooden  Atrip.  The 
domatreaa  side  ia  stepped  with  promoting  stones  for  binding.  The 
eonerete  of  the  spillway  is  in  good  condition. 

The  non-overflow  wall  on  the  soith  side  of  the  present  spillway  is 
In  ihir  oonditlOn,  except  for  some  laitanoe  on  top  whloh  I  recommended 
to  have  picked  off. 

The  top  surface  of  the  non-overflow  part  on  the  north  of  the  present 
spillway  is  somewhat  ornoked  because  it  was  too  rioh  in  ooroent.  I  re- 
o OB* ended  to  have  this  craoked  part  entirely  pioked  clean. 

The  shore  south  of  the  present  dam  from  station  6  to  4+75  is  entire¬ 
ly  stripped  for  the  new  dam  and  the  bed  le  composed  of  granite  ledge  with 
good  shoulders  for  shear.  Beyond  this  to  station  0  there  are  numerous 
out o roppings  of  granite  ledge  and  probably  this  ledge  extends  under  the 
whole  of  the  proposed  dam  on  the  south  shore. 

On  the  shore  north  of  the  present  dam  the  granite  ledge  is  about 
38  ft.  below  the  proposed  spill *ny  crest  and  probably  does  not  run  very 
mnoty  higher  in  the  bank.  This  bank  has  not  been  stripped  at  all.  On 
top  of  the  bank,  whloh  is  about  50  ft.  above  the  proposed  spillway  erest, 
two  test  pits  have  been  exoavated;  one  test  pit  is  6  ft.  deep  and  tbs 
other  is  18  ft.  dee];.  The  soil  from  these  two  test  pits  is  s  very  sandy 
rsA  slay  with  no  large  stone  and  appears  to  be  impervious.  I  reoossended 
that  the  excavations  be  made  no  wider  than  neoessary  for  the  walls  and 
to  havs  the  exoavations  entirely  filled  with  concrete. 


Inspector  of  Docks  and  Dams. 


Jsne  CL,  19 t£. 


ARMoX-F  . 
Jane  19,  1982. 

Dam  So.  091  Oawagatohls 
Watsrshad 


Kr.  James  P.  Brown all, 

Carthaga,  H.  Y. 

Daar  Sir: 

Oar  lnspsotor,  Hr,  UoKln,  on  Juhp  18,  Inspected  Das  Ho,  891, 
Oswegatehle  Vatarahad  on  Oswegatohle  river  41s  Newton  Falla, owned  by 
the  Northern  New  York  Utilities,  Ino.,  of  Watertown. 

He  reports  that  the  present  dan  is  built  entirely  upon  granite 
ledge,  The  apillway  top  has  two  grooves  left  for  binding  10”  wide  by 
4”  deep  and  between  a  third  groove  6”  wide  at  present  filled  by  a 
wooden  atrip.  The  downstream  side  is  stepped  with  protesting  stones 
for  binding.  The  oonerete  of  the  apillway  la  in  good  condition. 

The  non-overflow  wall  on  the  eouth  side  of  the  spillway  is  in 
fair  condition,  except  for  a  laltanoe  on  top  whloh  it  is  proposed  to 
have  ploked  off. 

The  top  eurf-oe  of  the  non-overflow  part  on  the  north  of  the 
spillway  la  somewhat  oraoked  because  it  was  too  rich  in  cement.  It 
is  intended  to  have  thla  oraoked  part  entirely  ploked  olean. 

The  ~  tfh  shore  of  the  present  dam  from  Station  6  to  4*76  is 
entirely  a  r*  >ed  for  the  new  dan  and  the  bad  is  oonpossd  of  granite 
ledge  with  gooa  ahoaldera  for  shear.  Beyond  this  to  Station  0  there 
are  none rows  onto Toppings  of  grand te  ledge  and  probably  this  ledge 
extends  snder  the  whole  of  the  proposed  dam  on  the  sooth  shore. 

On  the  north  shore  the  granite  ledge  is  about  36  ft.  below 
the  proposed  spillway  oreat  and  probably  does  not  run  vsyy  mu oh  higher 
la  the  sank*  Thla  bank  has  not  bean  stripped  at  all.  On  top  of  the 
bank  two  test  pits  have  been  excavated  60  ft,  above  the  proposed  spill¬ 
way  erest;  one  test  pit  la  6  ft,  daep  and  the  other  la  18  ft,  daap. 


Mr.  J.  P.  B.  #2 


6/19/2Z, 


The  soil  from  thin  two  toot  pi  to  lo  a  Tory  eandy  red  olar  with 
no  largo  otono  and  appoaro  to  bo  lmperrloue.  It  lo  intended  to  aa 
the  aoroaratlono  no  wldor  than  nooooaary  for  tho  walla  and  to  have 
tho  axoarationo  on ti rely  filled  with  oonorete* 

Very  truly  your a, 

FRANK  H.  WILLIAJB  , 

State  Engineer 


By. 


Deputy  State  Engineer* 


AKMoX-f. 
June  10,  19B2. 


Baa  591,  Oswegatohie 


Mr*  Jaaee  P.  Brownell, 

Carthage,  H.  Y. 

Bear  8lr: 

We  hare  reoeired  jour  letter  of  June  9th.  Our 
inspector,  Mr.  UoKim,  will  he  In  Watertown  Monday  night  and 
expeots  to  inspect  the  Browns  Palls  dan  on  Tuesday.  Be 
will  phone  you.  from  Watertown  aa  regards  arrangements  for 
reaching  the  dam. 

Very  truly  yours, 

PRANK  M.  WILLIAMS , 

State  Engineer, 


Frank  M.  Williams 
8tate  Sngineer  &  Surveyor 
Albany,  N.Y.  • 


Bam  Ho .  39 1 ,  Oswegatohi e 
tUafton;  Falls  ■>, 


DesrSir:-  •  /v-vJj 

■' 

In  reply  to  your  letter  of  June  7th,  1922,  r  eg  ar  di 
t.ha  above  subject.;  .  „  .  c 

cLocX«^  ,  > .  sjp-i - 

The  lain  #390  and  water  power  is  now  owriSd  byjthe  Wo*tbt' 
ern'New  York  Utilities’,  Inc.  It  will  be  abandoned  am  soon  as;  the .  j 
new  development  is  in  operation.  The  Northern  New  York  Utilities  .ji 
own  adl  the  water  rights  from  Newton  Falls  down  the  river  to  aV 
point  about  one-half  mile  below  8kate  Creek  (see  Geological  Sheet 
which  comprises  all  the  head  (267  feet)  now  under  development,  t©n^, 
g ether  with  an  undeveloped  power  at  Flat  Rook  of  about  62  feat,  ' 
and  which  they  intend  to  construct  in  a  few  years.'  This  Flat  Rook;? 
Power  is  located  just  below  Skate  Creek  outlet,  and  will  flood 
back  to  the  tail  raoe  of  the  Browns  Falls  Plant  under  construotlanp 
the  flow  line  to  be  elevation  1080.  **-^1 

•  •  •  ‘7 

The  sand  which  you  requested  for  testing,  will  be  sent 
next 'week.  •4  >  •  ‘ 

We  are  cross-sectioning  the  dam  site,  as  soon  as  stripped? 
every  3  feet.  These  sections  are  to  be  plotted  on  standard  oroie- 
seotion  paper  16x20,  for  purpose  of  computing  areas  and  for  our  '  X 
records.  They  will  show  the  shape  and  bottom:  of  ^the  rook  or;  other  ’ 
material  on  whioh  the  dam  is  to  be  founded,  as  w«H  as  thevearth  J 
surface.  They  will  not  show  the  rotghneas  as  much  as  it  exfats,1 
for  much  of  the  roughness  which  will  serve  as  means  to  prevent 
sliding  would  be  averaged  in  taking  measurements  for  quantity. 

Would  Blue  Prints  of  these  sections  meet  the  requirements  that  youiv 
aek  for?  I  would  suggest  that  when  your  inspector  arrives  ..that'. he 
take  particular  notice  of  this  roughness,  whioh  really  cannot  be  ] 
expressed  in  drawings,  and  then  he  might  better  be.  able  .to  tall,  us,, 
the  best  means  of  furnishing  the  information  you  desire,  add  which" 
will  be  understood  when  it  reaches  Albany. 


Williams 


The  river  bed  ia  now  bare,  the  water  being  taken  through 
the  old  sluices.  The  portion  between  4+62  and  6+00  ia  being 
stripped,  and  will  be  all  uncovered  by  the  time  an  inspector  could 
arrive*  I  think  an  inspection  now,  before  any  forma  are  aet,  would 

five  your  inspector  the  best  means  of  seeing  the  large  seotlona* 
hen  as  soon  as  the  remaining  portion  of  the  dam  ia  stripped,  I 
will  notify  you. 


Yours  respectfully 


Northern  New  York  Utilities  Inc. 

BVCCUIIIOR*  TO 

Watertown  Light  and  Power  Company 
Carthage  Euictric  Light  and  Power  Company 
Dexter  Electric  Light  and  Power  Company 
Thousand  Island  Electric  Ltonr  and  Power  Comrany 


Watertown, New  York 


June  8,  1922. 


State  Engineer, 

Albany,  H.  Y. 
Dear  Sir:- 


4,^5- 

*  >  .  ^  J 
~'U 


We  are  in  receipt  of  yours  of  June  6th 
granting  permission  for  dam  Ho.  391  in  the  Town 
of  Fine  near  the  Villages  of  Oswegatchie  and  Hewton 
Falls,  and  are  proceeding  with  the  work  in  accordance 
with  this  permission. 

We  wish  to  thank  you  for  the  promptness 
with  which  you  have  handled  this,  and  I  am  requesting 
that  our  engineer  report  to  you  as  to  the  oharaoter 
of  material,  eto.  We  expeot  to  start  work  on  this 
dam  at  onoe. 

Very  truly  yours. 


HGD/B 


ARMoX-P. 


June  6,  1922. 


Dan  Up.  391,  Oswegatohle, 
Hewton  Kalla 


northern  Hew  York  Utilities,  Ino., 

Watertown.,  N.  Y. 

Centluaen: 

We  hare  received  from  your  engineer,  Ur.  Janes  P.  Brownull,  in 
duplicate  application,  report  and  six  blue  prints,  Vos.  42101,  42201 
(2  sheets).  42206  (2  sheets)  and  42207,  for  the  reconstruction  of 
Bsa  Do.  391,  Oswegatohie  Watershed  below  Newton  Palls, (Browns  Palls). 

The  construction  of  the  above  dan  la  approved  in  so  far  as 
the  natter  involves  the  jurisdiction  conferred  upon  this  offloe  by 
Chapter  LXV  of  the  Consolidated  Laws,  Chapter  647,  Laws  of  1911, 

Section  22,  and  permission  is  given  for  the  oonstruotlon  of  this  work 
up  to  November  1,  1923.  This  approval  shall  not  be  deemed  to  authorise 
4hy  invasion  of  property  eights,  either  publlo  or  private,  in  carrying  ' 
out  the  above  work;  nor  to  create  any  alalm  against  the  8tate  of  New 
York;  nor  to  be  considered  as  authorising  the  flooding  of  State  lands, 
nor  as  aoqulesolng  in  the  flooding  of  suoh  lands. 

If  flashbcards  are  to  be  used  in  the  spillway,  they  should  be 
so  designed  as  to  give  way  entirely  when  the  pond  level  reaohes  two*- 
thirds  the  depth  of  the  spill  so  that  the  whole  spillway  nay  be  avail¬ 
able  for  floods.  The  design  of  these  flashboards,  giving  the  span  of 
the  supports  and  dimensions  of  parts,  should  be  submitted  to  and 
app saved  by  this  offloe  before  they  are  used. 

We  require  a  record  from  your  engineer  upon  each  oeotion  of  the 
bed  and  banks  as  soon  as  excavated  oon earning  the  oharaoter  of  the 
materials  the  hardneee  and  pervlousnsse;  the  roughness  sad  shoulders 
to  rsslsi  shsar,  and  the  proposed  provisions  against  eliding  and  under 

seepage. 


Please  so  knowledge  the  reoelpt  of  this  letter  and  adviae  us 
when  you  start  the  above  work. 

Very  truly  yours. 


Copy  to- 

Vr.  James  P. Brownell. 


KRABX  If.  WILLI  AIT  , 
Ftatc  Bnglneer 


By 

deputy  a late  Engineer. 


/RMoK-P. 
June  7,  1922. 

Dan  Ho*  591,  Oswagatohie, 

Hewton  Tsllo 


Hr*  Janes  P.  Brownell, 

Strioklaad  Building, 

Carthago,  V*  1. 

Pear  Sir: 

We  hare  received  your  letter  of  June  1,  1922,  concerning 
dan  Ho*  391,  Oawegatohie  Watershed  below  llewton  Kalla ,  and  enolooo 
a  copy  of  a  letter  of  approval  forwarded  to  the  owner,  the  Sort  hero 
Hew  fork  Utilities,  Inc.,  Watertown,  M.  Y.,  together  with  a  duplicate 
oet  of  six  prints  Hoe.  42101,  42201  (2  eheete),  42206(2  sheets)  and 
42207  otanped  with  our  approval  and  duplicate  application  and  report* 

Bone  dietanoe  telow  the  above  dan  there  is  a  log  orib  dan, 
our  Ho*  890,  Oawegatohie  Watershed.  Hae  this  dan  also  been  acquired 
hr  the  northern  Mew  York  Utilities,  Inc.  and  will  it  be  done  away 
with  when  dan  Ho*  391,  Oswagatohie  is  reoonstruotedT  Xf  not,  for 
what  purposes  will  dan  Ho.  390.  Oswagatohie  be  used?  what  is  the 
distance  above  the  roadway  to  this  dan? 

we  enclose  also  shipping  tag  Ho.  140  in  order  that  you 
Ml  ship  to  our  laboratory  for  testing  1/2  cubic  foot  of  sand  to 
he  used  in  the  construction  of  the  above  dan* 

Very  truly  yours. 


TRAtnt  II.  WXXJilAKS, 

Stats  Engineer 


In  reply  to  your  letter  of  June  6th  stating 
that  the  Northern  New  York  Utllltlee  Co.  wish  to 
lnoreaee  .the  height  of  a  dam  near  Vowton  Falls,  and 
aeklng  If  the  dam  will  require  a  fishway,  I  beg  to 
adwlse  that  this  Commission  will  not  require  a  fish- 
say  to  be  plaoed  In  the  said  dam  at  this  time. 

Your 4  very  truly, 

ALEXANDER  MACDONALD  -  COMMISSIONER, 


°C. 


LL/MG 


Chief i  D#  I**  Os  C 


ARMoK-F. 
Jtrne  6 ,  1922. 

Bam  891,  Oewegatohle, 

Hewton  Tails 


Hon.  Alexander  Maodonald, 

Conservation  Oonmieeicmer, 

Alban/,  H.T. 

Hear  Blrj 

The  Northern  Hew  York  Utilities  Company  wishes  to 
lnerease  Asa  Ho.  391,  Oewegatohle,  three  miles  below  newton 
Tails  from  a  height  of  20  ft.  to  a  height  of  65  ft.  by  900  ft. 
lemg,  the  dam  to  be  of  concrete.  This  dam  la  located  on 
U.  8.  0.  3.  Sheet  124  just  north  of  Benson  Tines  and  is  marked 
"Browns  Tails  Pfcwwr  Plant" upon  the  nap.  will  this  dam  require 
a  fishway? 

Very  truly  yours. 


FRANK  V.  WILLIAMS  , 
State  Bnglneer 


James  P.  Brownell 

M.  Am.  Soc.C.E. 

Civil  and.  Hydraulic  Engineer 
Carthage, New  York 


Ur. Frank  M. Will iaraa 
Stats  Engineer  &  Surveyor 
Albany,  N.Y. 


Dear  Sir:- 


4*y//A/'  Wife-l,  1922. 

t  v  ^  ni  .  '*  • 

•  '  AV''$ 

v  -‘V 


Enclosed  find  application  together  with  report  for 
permission  to  build  a  concrete  dam  at  Browns  Falls  on  the  Os- 
wegatchie  River,  in  the  town  of  Clifton,  St. Lawrence  County, N.Y 
Also  under  another  cover,  we  are  mailing  blue  prints  covering 
such  matter  as  you  may  require. 

The  river  bed  is  bare,  and  by  the  time  your  inspector 
can  reach  hex^ the  rock  between  Station  4  and  6  will  be  stripped 
I  would  very  much  like  to  have  an  inspector  at  once. 
The  remaining  portion  of  the  site  will  not  be  un¬ 
covered  rauoh  before  the  first  of  July,  at  which  time  I  will 
again  notify  you. 


Yours  very  respectfully. 


Owtiagt*  V*  V 

'  lf  ;;*4  *' 

Our  Sir?  .. 

,  «•  OnOlOM  WTlMt  fi 

?i«tM  fill  Ml  00§#l*ui7  ««?♦  application 
sign  on  tho  last  jag*  and  itiivlt  for  «pr* 
inf  torlu 


IHMoC-f. 

March  2,  1922* 

■r.  Jam  I.  Brosnsll, 

Strioklaad  Building, 

Osrthage,  1*  Y. 

Nu  Sir: 

fhs  lev  York  Water  Power  ComI salon  has  jurisdiction  only 
erer  potir  derelopnents  which  ars  built  upon  or  whloh  flood  Stats 
lands* 

Vs  boll sts  ths  Bor thorn  Bew  York  Utilities,  Ino. ,  now  own  ths 
two  dans  at  Drones  Palls  on  ths  Osweg&tohlc  river •  Both  dans  wsrs 
fornerly  omsd  by  ths  hsnson  Binss  Coespany. 

Id  the  proposed  dewdopnent  ths  r scon  struct ion  of  ths  nppsr 
osaarets  dan  built  in  1915,  or  of  the  ticber  dan  below?  What  la 
ths  distance  of  those  two  dsns  fron  ths  hi&way  Grossing  just 
below  than  end  from  ths  Oil  ft  on-Pins  tom  ship  line? 

Vo  sasloso  an  application  blank  for  you  to  fill  out  and 
return. 

Tory  truly  yours, 
nun  a.  william  , 

Stats  Engineer 


James  P.  Brownell 

M.  AmSocC.E. 

Civil  andHyOrautlc  Engineer 
Carthage.NewYork 


iS  <2 'I  , 

icfO  .1  I 


February  28,  1922 


Mr.  Alsx.  Rice  MoKlm, 
o/o  8tate  Engineer1 a  Office 
Albany,  N.Y. 


Dear  8ir:- 


I  am  wondering  If  the  methods  of  submitting 
our  plane  eto.,  for  hydroelectric  development  have 


ohanged  any  since  your  department  has  been  transferred 
to  the  8tate  Engineer’s  Office. 


1  am  providing  for  our  Browns  Falls  Plant 


1-  Map  of  Pond  to  be  flowed 


2-  Plan  of  Dam 


3“  Sections 
4-  Strain  Diagram 


3-  Plans  of  Gate  Houses,  trash  racks,  etc. 


Do  I  have  to  secure  any  oonsent  other  than 


for  the  Oam  orlntake  T  I  do  not  know  what  this  Water 


Power  Commission  la.  Do  I  have  to  go  before  them  also 
with  plans,  etc.?  If  so,  whom  should  I  address? 


Ixouee  me  for  troubling  you  but  you  are  the 
only  person  from  Albany  who  gets  in  dlreot  touoh  with  us. 


Yours "very  respectfully. 


JPB/B8 


f 


'/rfr  tS7 


ARMoJC-?. 

February  1,  19 RE. 

I !r.  James  P.  Brownell, 

Strickland  Building, 

Carthage,  fi.  Y. 

Dear  Sir: - 

Your  letter  of  January  30  reoeired,  oonoernlng 
the  reconstruction  of  Browns  rails  dam.  We  enclose 
application  blanks  as  requested. 

Under  separate  oorer  we  are  sending  you  Yoltwe  II 
of  the  Stats  Engineers  Report  for  1919.  7he  1920  report 
is  now  In  the  hands  of  the  printer  .and  a  oopy  will  he  sent 
to  you  as  soon  as  we  reoelre  our  supply. 

4 

▼ery  truly  yours, 

m*K  V.  WILLIAMS  , 

State  Engineer 


Bnelosure. 


ARMoK-F. 
February  1,  19 RE 


Ur,  James  F.  Brownell, 

Str  lokland  Building, 

Cartilage,  B,  Y. 

Dear  Sir:- 

Your  letter  of  January  30  received,  oonoemlng 
the  reoonatruetlon  of  Browns  falls  dam.  We  enclose 
appll oat ion  blanks  as  requosted. 

Under  separate  oorer  we  are  sending  you  Yoluae  II 
of  the  State  Engineer's  Report  for  1919.  The  1920  report 
is  now  in  tbs  hands  of  the  printer, and  a  oopy  will  be  sent 
to  you  its  soon  as  m  reeel  re  our  supply. 

4 

▼ery  truly  yours, 

TOAIK  V.  WILLIAMS , 

State  Engineer 

By 

- OU'ef  "gTerY: - 


Enclosure. 


-~ - -  - - -  - -  3 

■.  -f»V 

•  #fyk-‘r  : 


May  17,  1918* 

Mr*  Carl  P*  Birkinbine, 

Parkway  Building, 

Philadelphia,  Pafv  < 

Dear  Sir:- 

Answering  yours  of  the  14th  Inst.  In  relation 
to  height  of  core  wall  In  the  dam  across  Oswegatohle 
Hirer,  we  shall  set  no  arbitrary  limiting  height  to  an 
earth  dam  with  a  oore  wall*  Providing  your  proposed  plans 
oonform  to  current  engineering  practice  and  are  based 
upon  sound  conservative  engineering  principles,  you  will 
have  no  dlffloulty  in  seouring  the  approval  of  this 
Commission. 

Yours  truly, 

G^OROU  D*  PRATT,  Commissioner, 

By. 


AHP/P 


DIVISION  J£NGINiSJ£R* 


mim 


Cons  erWt  ion  Commission 
State  Qf  Sew  York, 
Albany,,  lew  York. 


In  the  winter  of  1913  to  1914  we  constructed  on  the 
Oawegatohie  River  a  dam  of  the  stepped  type,  so  that  It  oould 0 
later  be  carried  uu  to  a  greater  height.  At  the  owner's  re-  * 


W  J  WSJ' 

asked  for,  as  was  done  in  the  previous 
Ty  the  laws  of  the  State  of  lew  York. 


Very  truly  yours 


BIRKIHBIFE  ENGIHEERING  <JPPICE8 


C?B:kB  > 


June  22,  1914. 


Mr,  Lou  B.  Cleveland, 

Cleveland  Bldg., 

Watertown,  I.  Y. 

Boar  Sirs- 

Your  letter  of  June  16th  oonoornlng  dam  #391 
Oowegatohle  River  Watershed,  owned  by  the  Benaon  Mine a 
Company,  reoeived. 

The  first  application  for  this  dam  mas  filed 
September  26,  1913  and  mas  approved  by  the  Commission 
on  Ootober  14,  1913.  The  supplemental  application  was 
filed  December  1,  1913  and  approved  by  the  Covisslon 
Deoenber  3,  1913. 

Very  truly  your a, 

Conservation  Commission, 

By 


UoK/O. 


Commissioner. 


Lou  B- Cukvclano 

Civil  Entmii*  and  Contmotom 
CltVIkANO  BuiLOlM* 

Personal.  wat«»t©wn,  n.y. 


June  16,  1914. 


Mr  A.  R.  McKim, 

Conservation  Commission, 

Albany,  N.  Y. 

My  cUar  Mrt  McKim:- 

Can  you  advise  the  date  the  Benson  Mines  Co.  first 
took  up  the  matter  of  approval  of  plana  for  their  dam  at 
Oswegatchie,  N.  Y.,  when  these  plana  were  changed  and  when 
the  revised  plans  were  finally  accepted  by  you. 

I  have  not  had  the  pleasure  of  seeing  you  in  Watertown 
for  sometime  ana  trust  the  next  ti>ne  you  are  up  here  you  will 
have  the  time  to  drop  in  and  see  me. 

With  beet  personal  regards,  I  am 


Yours  truly. 


LBC-B 


4 


/sO 


February  £1,  19X4. 

Btmoi  KImi  Co*  f 

Boa* on  Vina a,  1.  Y. 

Oantlaaam  • 

Kindly  inf ora  uo  whathar  you  ara  tho  ownara  of  what 
waa  known  aa  Fanny* a  llllXa  Juab  back  of  tha  Town  of  Oawagatohla. 
whloh  alXX  waa  abandonad  but  oonnaatad  with  whloh  waa  a  Aaa  and 
a*U  pond.  If  yau  ara  th#  ownara,  kindly  Inform  uo  if  thara  la 
any  watar  lnpoundad  by  thlo  dan.  My  laipraaalon  la  that  thla  dan 
waa  on  tha  L&ttla  Rirar  or  a  tributary  tharato* 

▼ary  truly  your a, 

Conaarratlon  Caanlaalon, 

»F 


MoK/C. 


Ooamlaalonar. 


PHILADELPHIA  OPPICE 
1410  Rial  Eitati  Tiuit  Iln. 


o  //  U  il=!L- 


RECE/VED  Benson  Mines  Company 

Dec  9  1913 


iiiwiciAti  ,  Benson  Mines,  St.  Lawrence  County,  N.Y. 

DIVISION  iftUiiiD  WATERS  Bonson^.e. 

4&S*} ueo”b9r  8i 1913 • 

'  Cols  elation  boramlsaion. 


N.Y. 


Wa  are  in  receipt  of  yours  of  the  4th  together  with 
approved  blue  print,  serial  141,  of  dam  391  Owwegatohle,  also 
oopy  of  recolutlon  passed  hy  your  Commission. 

We  are  obliged  for  your  prompt  action  in  this  matter, 
and  I  wish  to  express  my  appreciation  of  the  courtesies  shown  me 
when  in  Albany,  which  facilitated  my  work  there. 

Very  truly  yours 


"*  ^ej\sgn  ^lija^s  Company 


CPB/B 


Dec.  4,  1913 


Beneon  Uines  Co., 

Benson  Klnea,  U.  Y. 

Gentlemen:* 

ncloeed  you  will  find  blue  print  of  dun  known  in  our 
reoorde  as  ^391  Oswegatohle  River  Ttetorshed,  and  by  Berial  rl24, 
supplemented  by  Serial  r  141,  said  blue  print  and  tile  letter 
applying  to  *'141. 

Upon  the  plan  you  will  find  a  certificate  signed  by 
the  Secretary  to  the  Commi3sion  stating  that  by  a  duly  adopted 
resolution  your  plan  has  been  npproved  in  accordance  with  the 
provisions  of  Section  22  of  the  Conservation  Law. 

You  will  also  find  enclosed  copy  of  the  resolution, 
which  please  read  carefully  and  acknowledge  receipt. 

Yours  truly, 

Coneorvnticn  Crmai ueion. 


Rtre/y 


Secretary  to  Comml  islon 


Nov.  :;6,  1S13. 


Canton  Mines  Co., 

Benson  ftjnea,  N.  Y. 

0 anti  amen;  - 

Rime  your  "ng^neer,  Kr.  Berkinbi  no,  eiJled  here 
on  the  34th  init.  v«  have  received  your  blue  t  rint  fro.yinrs, 
your  No 8 •  516,  517  nnd  51B.  Those  pertain  to  the  chmr  'a  in 
the  location,  etc.,  of  ths  outlets  through  your  dun  now  under 
construction  in  the  Otw  egatchle  River,  known  in  Conservation 
Corami  us  ion  records  as  ferial  1 124,  Dun  ,'391,  h3w  crutch  in  V'ater- 
shed. 

Tc  deiira  that  your  blue  prints  show  by  dotted 
lines,  or  in  aome  distinct  way,  the  locution  of  the  outlets 
as  shown  on  the  piano  already  np,  roved  by  this  Comni  is  jonj  also 
the  usual  blank  white  space  for  our  approval  ntanp*  ,we  should 
also  hare  from  you  a  written  oorwiunicat Jon  nuking  a;.;  11 cation 
for  approval  of  the  chcngoa  which  you  desire,  arid  netting  forth 
the  reasons  therefor. 

V/alti nc  to  hear  further  from  you  on  the  lines  above 
indicated,  «e  r-mJn, 

Ycurn  truly, 

Con  'ervation 


FW8/F 


'’hief  rnrineer 


November  15,  1913* 

Concerning  the  Sand,  sample  No, 

18  for  Pam  #391  Oswegatohle  Watershed, 


Benson  Nines  Co. , 

Benson  Nines,  N.  Y. 

Gentlemen: - 

Borty-three  and  eight  tenths  per  cent  of  the  eample 
was  sand  oomposed  of  coarse  granite  grains  and  fine  grains  of 
quartz  and  feldspar.  The  percentage  of  voids  wuo  35,5;  loam 
2,2,  On  an  average  of  five  tests  of  three  of  sand  to  one  of 


oement  for  seven  days  the  result  was  152  pounds  per  square  inch. 
The  standard  quartz  sand  averaged 202  pounds  per  square  inoh, 
which  result  is  only  fair.  The  initial  set  was  in  180  minutes 
and  hard  in  303  minutes.  Tested  with  the  sieves  the  sand  was 
well  graded. 


Very  truly  yours. 

Conservation  Commission, 
By 


Commissioner, 


McK/C 


Rki-okt  or  T«*ts 
»'ok  Hangs  Canal 


Statu  of  Nkw  York 

Dupartmknt  of  Statu  Kkcinkkr  and  Surveyor 
Testing  Laboratory 


Albany 


fyt*e6er . _..N.  Y., 


Tests  of  Sand  from SZfcS/Wufr/ 
for  use  on  Contract 

fanct jjapiple  Nor...  /z  .taken . ;  received  at  Laboratory . ¥... . ;  made  up 

Sand  is  ~ */~  3  ■  ^  **—+1  ■  <j(Lw-*(  C/V*^L 


Ljnple  N or  .v^/s . taken . ...;  received  at  Laboratory ^ . . ;  made  up.(^/r^  ... 

~ . ^ *5-  /^/#  ^ ^  'a  a~-*(  •  <|<Lw-^  A^a  . 

OA/tU^viM.  <^VDl*w~VX.  ...  Om«(  yw*%A  ^VOuwvO.  . r  \ . 

of  Voids . JL«£Ta.>J..?. . £;  Loam . . ;  Organic  flatter  7. . . 


Percentage 


Parts  of  sand  to  cement  by  : — . *^. . sand  to  i  cement.  Per  cent  water  used  —  /<J  7*^ 

Temperature  of  water  in  mixing . .<fe. . F^h?.  Briquettes  kept  in  moist  air  24  hours  and  then  immersed. 

Cement  used  in  t^*rf^<£!2£SS£^a£!5SKttSC_..(2^^^:£e!'#*!/  .  This  cement  tested  as  follows: — 

Sets  (determined  by  Vicat  needle)  {  ^irciSf^ao'Z:  ( 


sand  to  1  cement.  Per  cent  water  used  /  6 


Constancy  of  Volume  Tests: — Norm . ;  Normal  \sjsxeri?6rZJrz}  ■  Accelerat?^^ ?2(z2 . ' 

Fineness  (per  cent  passing  sieve  of  2,500  meshes  per  square  inch) . ^ . (Requirement,  99%) 

“  (  “  “  “  “  10,000  “  “  “  “  ) . . (Requirement,  92%) 


TENSILE  STRENGTH  IN  POUNDS  PER  SQUARE  INCH 


standard  quartz  sand 


natural  sand 


washed  sand 


SIZE  OF  SAND 


tassino  sieve 


2  ✓  -u-  S-  £ 

2.  o  *r  ?  v»5*  /  o 

2L  o  c?  y  3.  £  y  yr <0* 

2.  '  7  y  s  <?  /  *72. 

y  <?  iZ.  S  y  o 

sq3l  £  S/tZS  7<£  / 
2  _ 


6(y)  /<J*o 

'  c  If  0  ■  -i 

*  o  J-/.  </ 

?o  /&.y 

+  °  y.z 
s*  7.  r 

7-^  z.  v 


Remarks: 


3-o0 


I  Certify  that  this  is  a  true  abstract  taken  from  the  records  of  tests .  fo/l/t  Se  . iyr& 

. ***«*<-/.  ^  ^^AA~y . . . 

/  Resident  Engineer  in  Charge  ot  Tests 


October  '2 lot,  1913 


/ 


Benaon  Mines  Company, 

Bona  on  Mines,  N.  Y. 

G on t lemon 

Following  la  the  report  of  sand,  Serial  No.  17,  received 
at  the  laboratory  October  8th. 

This  aund  is  composed  of  coarse  granite  grains  and  fine 
quartz  .grains  with  acme  feldspar.  Percentage  of  voids  -  33.5,  loara- 
a  traoe.  The  uvernge  of  five  teoto  of  three  parte  of  sand  to  one 
part  of  oenent  with  standard  quartz  Band  ie  205  pounds  per  square 
inch;  whereas  with  your  sand  unwashed  the  uv4 ra^s  of  five  tests  Is 
210  pounds  per  square  inoh.  These  testa  pive  a  moot  admirable  re¬ 
sult  and  the  sand  aeoms  to  be  thoroughly  well  graded  in  3ize.  The 
eand  uned  in  the  above  teste  >vaa  screened  from  the  s;iuvel,  Veins 
23.5  per  oent  of  the  gravel  sample.  Other  tests  were  nude  on  sand 
sample.  Cement  sufficient  should  be  used  to  fill  these  voido  which 
would  be  about  one  to  oi^ht  on  the  abrogate. 

Youra  truly, 

CONSERVATION  coiati  spirit, 

By 

Inspector  of  Docks  and  Duma. 

At  Albany  Tufsdays. 

MoK/lI. 


Kki-ont  «»k  TasTt 
i  uk  ll  a  hi  .k  Canal 


Statu  or  N it w  York 

DEPARTMENT  OH  StaTK  ENGINEER  AND  Sr K VICTOR 
Testing  Laboratory 
Albany 


..." 


. N.  Y., 

.  Gftttttl, .  ’  Hfv  TSiOii. 

ry.  made  up^^>  .  ^  „ 


Tests  of  Sand  froin^_ 

,  «cr 

for  use  on  Contract  Nn . 

Contract  Sample  No . S..^. . taken . ;  received  at  Laborator 

Sand  is  C^nw*-s,  ^  ■*(  ^a^-o, — ^v«a_w-  .a 

Percentage  m  Voids.  ._. . . ;  Loam . . ;  Organic  matter 

Parts  of  sand  to  cement  by  ^nik  ^  : — *3. . sand  to  i  cement.  Per  cent  water  used  —  /  ° 

Temperature  of  water  ure£>n  mixing„,/?H^l- Fahr.  Brjorfettes  kept  in  moist  air  24  hours  and  then  immersed. 

Cement  used  in  This  cement  tested  as  follows: _ 

Sets  (determined  by  Vicat  needle): — Initial^j^  .  . niin.  1  j  *n  '3'3'c? 

'  jequirement,  ,10  111111.  (  Requirement,  60  lu 

Constancy  of  Volume  Tests: — Normaj^affT?'  ;  Normal  w  a  t?~2y~zP-  Accelen**€cli 

Fineness  (per  cent  passing  sieve  of  2,500  meshes  per  square  inch) . <s» . (Requirement,  99%) 

“  ( . 10,000  . ) . (Requirement,  92%) 

TENSILE  STRENGTH  IN  POUNDS  PER  SQUARE  INCH  SIZE  OF  SAND 

STANDARD  QUARTZ  SAND  NATURAL  SAND  WASHED  SAND  PASSING  SIEVE 

y  Day*  aB  Day*  7  Day*  a8  Day*  7  DayH  28  Day# 


/£. . 

Yz  &  o 
/  7 

/#£.  £ 

_£<?*>- 


sf' S’ ^  2.  o 

^-^3  zL  <?  S' 
3  £  £3-00 
3  S  ^  /  £ 
_c3  /Y?  '  <?_ 

/ ^  <?5  / ^?c5  / 

3 Y. 


No. 

Per  Cent 

iZ- 

/coo 

?? V 

9*Y 

s  C7 

^  c? 

77- f 

3  0 

SO- i 

0 

XX  i 

/O  Z 

T7 

S-Z 

/  (S»0 

7-  t 

/  v  0 

7-  0 

A  0  O 

0.  r' 

PHILADELPHIA  OFFICE 
MIO  Rial  Eitati  Tturr  Blm. 


received 

COT  «  WW 


,  Ij  il  : 

Benson  Mines  Company 


•t  4 


■  oiiWiMissiim 


CH.  ENWt  9NERIMAM 


iVi.l 


|  ^  | 

-  •  Benson  Mines,  St.  Lawrence  County,  N.Y.  October  22  1913 

iVialGUt.-.-^  VMTED  ’  ' 


( ' v> ;  f f  r p  -dr.ecr 


n  ,^rrAiWV  &  Hoyt ,  Secy . , 

[  ^Conservation  Commission, 


3^> 


Os  cjn** 


Dear /Sir :  ■?'  f  j 

iic  received  your  favor  of  the  15th. ,  Inst,  enclosing 
blue  prints  of  the  darn  wc  «^rc  to  construct  on  the  Oswcgatchie 
Siver  v/lth  the  Commission' s  approval  stamped  on  cane. 

In  some  way  your  letter  was  mislaid,  and  not  answered 
acknowledging  sane  till  this  late  day.  hoping  you  will  forgive 
us  for  delaying  acknowl edging  sane,  and  thanking  you  ,  we  remain 


Yours  very  truly. 


OJC-/I. 


I.'anagOT. 


Oot.  IS,  1913. 


Benson  Mines  Company, 

Benson  Mines,  N.  Y. 

Oent lemon:* 

Enclosed  you  will  find  blue  prints  of  plan  for 
dam,  known  in  our  records  as  Serial  #124,  Dam  #391 
Oswegntahle  Watershed.  Upon  the  plans  you  will  find  a 
certificate  signed  by  the  Secretary  to  the  Commission 
etatinp  that  by  a  duly  ndopted  resolution  of  the  Com¬ 
mission  your  plane  and  epeol '1 cations  hare  been  approved 
in  accordance  with  the  provisions  of  Section  22  of  the 
Conservation  Law. 

You  will  also  find  enclosed  copy  of  the  resolu¬ 
tion  which  please  read  carefully  and  acknowledge  receipt. 

Yours  very  truly. 

Conservation  Commission, 

By 


FW8/F 


Secretary  to  Commission 


VHXRXA0,  the  Benson  Mine*  Cowpitny  hiving  an  offloe  at 
Baaaoa  KImi,  V.  Y,,  did  on  the  alxth  day  of  October,  1913,  cubed  t 
plana  and  apooifloationa  for  tha  oonatruotlon  of  a  dan  In  tha  2a at 
Branah  of  tha  Oewegatohie  Bivar,  In  the  Town  of  Clifton,  County  of 
St*  Lawrence,  a&ld  dan  being  known  in  Conservation  Conrniaalon  reoerde 

aa  Ban  #391,  Oawegatehle  Waterahed;  and  did  by  Coneervatlon  ConmlaeK 
Serial  #194  make  applleatlon  for  tha  approval  of  aald  plana  and  epee* 
lfloatlone  under  the  provlolone  of  the  Coneorvatlon  law,  and 

VKXPBAS,  aald  plana  and  apanlf loationa  have  bean  approved 
tgr  the  Chief  Engineer  and  tha  Inapaotor  of  Booka  k  Bane,  and  eald 
plane  elgned  by  than  reapaotlvaly,  now  therefore  be  it 

1DE90LVEP,  that  eald  plana  and  apaolfloationa  be  and  hereby 
are  approved; provided,  however,  that  thie  raaolutlon  aha 11  not  be 
deemed  to  authorise  any  lnvaaion  of  any  property  righto,  public  or 
private,  by  any  pereon  in  carrying  out  tha  requlrenente  of  thie 
raaolutlon,  nor  to  create  any  olalm  or  demand  age in at  the  8tate  of 
Vow  York. 


|fKKREAS ,  on  the  14th  day  of  October,  1913,  'this  Commission 

>  .,  i  .>  v..-  ***#$» 

by  resolution  approved  plane  and  epeoif ioatione  submitted  by  the 

.T-.'-V  •:••..  .  ':.V  •  • 

Beneohttlnee  Company  as  oimer  for  a  dam  known  in  Conservation 

'Vr'-  :..t  .■  T/,  ■  .  ..  *>.- 

Commission  records' as  Serial  #124,  Dam  #391  Oswegatohi#;  River  ■- 

-.'Vv 

Watershed, '  and-  '  >'■ 

,  -WHRREAS,  the  Denson  Mines  Company  did  on  the  1st  day  of 
December,  1913,  submit  a  supplemental  plan  showing  by  dotted 
lines  .thereon  an  inorease  in  the  height  or  flow  line  elevation  y 

of  2  ft.v  over  that  shown  on  the  plans  approved  as  aforesaid  .  V 

•V;-V' ;  ••  ■  .  -  •  •  '  .  •• 

(the  speciif ioations  remaining  as  approved),  and  did  by'  8e rial 

’  *  ;/V  >  ■  .  •  •  -  ^  4.  ; 

#141  make  application  for  the  approval  of  said  supplemental  > 
plan  under  the  provisions  of  the  Conservation  Law,  and.' 

-  .;,;.VBBRBA8,  said  plans  and  specifications  have  been -approveC: 

bylths: Chief  Engineer  and  the  inspector  of  Docks  A  Dams, ..and'?- :\y., 
said  plans  signed  by  them  respectively,  *.  ^  7/  "■£ 

'vrw  vow,  THEKEPORe ,  BE  IT  RESOLVED,  that  said  piani^ij^;-jspeeif 

‘ •  'ft , .. ' v ;  ■’  *  *«■* •:* $ 

oationabe  and  hereby  are  approved,  provided  however  l^trthiC.7 

A:  •  v  .  •  ;  •  ■  ■  .  >”•  »  •- 

r  V.  *j|  ",  5  . 

resolution  shall  not  be  deemed  to  authorize  any  invasion  of  any- 

•  >  V  i  ' 

■  .»  •  >;•"  .  .  •  .  •  .  .  Vi,  '  *  ■ -vr.  ^ 

property  rights,  publio  or  private,  by  any  person  inuj^trying  £ 
out  the  xeqirements  of  this  resolution,  nor  to'oreatl^^y  oldimr 
or  demand  against  the  8tate  of  Hew  York.  '  ;; 


Mm  M.  IWMl  U-t-tt-MMOfrm) 


Dam  No  $9 l 


State  of  New  York 


DIVISION  OF  INLAND  W A 


>  W.  PlKMINt 


JOHN  D.  MOO** 


JOHN  D.  Moons 

e  •••  *••••••*••■• 

AkOtOT  NOVT 

MtNTAAV 

John  J.  Pnnnikk 


JAMB*  J  FOM 


RlCHANO  W.  IHINMAN 

Cmi|»  •N«IM|fN 


Alik,  nice  Me  Kim 


CONSERVATION  COMMISSION 

Albany 


Serial  No.. 


r s.*T.  »  v 


Application  filed._JU4^W:^sF.x-/-.?'w  ti.«s 

Approved  by  Commission.  Qtf..  /.**. . .  /.?/.  ^ .  (2 


n>is  aiTliog’i'  n  !»'•  t,  „s.rucu. 


of  a  vjnni  h.V  1 


Zj4~"'  *v  v>- . 


..  .1  v;r  fair: 


Material  Tag  No.. 


Tutt  ts* >*  •  tl*c  IliiniimJ 


flonUuK  <  •  •'  •’  ■  *1  '*** 


Foundations  inspected.. 


Final  inspection. - 


APPLICATION  FOR  CONSTRUCTION  OR  RECONSTRUCTION  OF  A  DAM 

*?. .  . 

(Addreaa  of  Applicant) 

Application  is  hereby  made  to  the  Conservation  Commission  of  the  State  of  New  York, 
in  ™mplianr»  with  the  provisions  of  Chap.  LXV  of  the  Consolidated  Laws,  the  Conservation 

Law,  for  approval  of  the  detailed  specifications  and  plans,  marked..  Afs*** . .£!«.... 

.  /jfyr***"*  &t*r.  A*x.  £?**J  S&X+si* 

herewith  submitted,  for  the  j  ^onstr^ct^n_  _  j-  of  the  dam  herein  described.  AU  provisions  of 
law  will  be  complied  with  in  the  erection  of  the  said  dam,  whether  specified  herein  or  not. 


LOCATION  AND  GENERAL  DATA 


Sit*  of  dam  is  on. _ . Ch.t^xiattiAciA/.c,. . . . . 

(NtBMofltlMBl)  / 

a  branch  of. . ~Z7A.e. . .C&j . .  within  the 

•/  (Nina  o (  itnftn) 

limits  of  the  town  of. . CL//.£.Ap.ja. . .  County  of 

(CHw  i||nilits  diotonc*  from  wall-known  bridf*,  dam,  village  or  mouth  of  stream,  so  that  work  can  be  located  oa  map  of  state) 

4tnf_.fik.4Ity*. .  Atru*. .  t>.f..Z4e  0/tZ.  tff/4asty.  /inf  .e//ttft2£^..A/t/es. .  Sm. .  ta/jcAne. .  ./root.  . /fy.c... 

tCktrttftm/c^tt'c .  /£/f,.  j£A//att . fS./Az.  /_S._  t7C£?jr  ..TpM'.'I  jutapti  /wnc. ....  of .  C /if.  fan. .  *4f-.£Aait. . . 

<  '  ...v. 

Purpose  of  dam — t»._..jAtrs..:.Mx/.^r.rr.. &£**?*■.£:. . 

A>  ft  nr** A  ,****** 

Reasons  for  making  changes  in  existing  structure . . . 


DATA  AND  DIMENSIONS 

a 

General: 

Materials  of  which  dam  is  to  be  constructed . C'avr . 

t£-i/i  G  ort. . . £?.£/n. c.n jp . Scr^xaZ  /zx.  /ztr.r-  .-J a/r^p/e. v . 

. a&ia/. . . ,£.Z~e.d:£iet. . .  t~o  cut .  £.0jr.efHisi  «*v»c*f.  /YkJ . 

Area  of  watershed  above  dam-^Ssy^cey?. /£'<?..'/:*£. GO . square  miles. 

Area  of  water  surface  of  pond  at  level  of  spillway  crest . (foyfyrfa.f..  ^weA^acres. 

Capacity  of  reservoir  (at  above  level) . /.&+ . 6. <>. <?.,.  Ca.  O.  (Jet. A'A'/.m*./ . cubic  feet. 

Length  of  spillway  crest . . /JCC. ((2/rc. . ../t'src/K/rx/. . t*rx*//?.'fSyS ieet. 


Maximum  depth  of  water  on  spillway  crest._...«5 . (£/yA/A . . . ieet. 

Maximum  discharging  capacity  of  spillway . cubic  feet  per  second. 


Maximum  discharging  capacity  of  spillway  per  square  mile  of  drainage  area. _ 

.&£.6*'.sxa....@ &'....jGtnt£. . yj(^fAfyr.(».t.1hz£!X./.y.~^.<>x.L.xub\c  feet  per  second. 


Masonry  or  timber  portion:/ 


Length  on  top . <^£5?.  . . feet. 

Length  in  stream  bed _ . . ieet. 

Maximum  height  above  stream  bed. .... Zjifcjty.  ftro aer#/-.  one  . (^:^r  J. . .feet. 

Maximum  height  above  foundation  bed  .  7~6/'rfy.  -/Amec.  ***/  <?/rr  .  (gf&J. . ieet. 

Maximum  width  of  base...  . Ar.  Jv/SSmcJ  a*.*/  sf./.  ~4. *&r..  *%•//*'<*.. y. ieet. 

Maximum  width  of  top. . . l&.r:..... &#./.£.. . — . ieet. 

Elevation  of  top  above  maximum  water  level  in  pond . . . . . feet. 

Elevation  of  top  above  spillway  crest . . C&. . ieet. 

Nature  of  foundations  *£ne.!'#sS. . 


Earth  portion: 

Embankment: 

Length  on  top .  . ieet. 

Length  in  stream  bed... . ieet. 

Maximum  height  above  stream  bed..._ . C~  .^? . ieet. 


Maximum  width  of  base . . . ieet. 


Maximum  width  of  top . f-. . . feet. 

Elevation  of  top  above  maximum  water  level  in  pond . . ieet. 

Elevation  of  top  above  spillway  crest . . feet. 

Slope,  upstream  face . . . . 

i 

Slope,  downstream  face. . _ . . . . . 

Core  wall: 

Material. . . . . 

Elevation  of  top  above  spillway  crest._ .  . . .  . ieet. 

Width  of  top . . .^.\ . -£^>- . ieet. 


Batter  of  faces. . . 

Maximum  height  above  foundations. 


.ieet. 


Maximum  width  of  base.— . ieet. 


Sheeting  or  other  cut-off. . .&.....twsax*#vA?* s*f. . .a . cvf..-.vff.....w:t*./(/......**.i:S/., 

vd. . .a# . Cfa. x/knmm . &C.K. . 


Is  fishway  provided? — 7/icjne. . «*£ /r* fa* 6 *'a . tike . a/.ruum.. . 

General  description  of  regulating  works,  gate  houses,  outlet  pipes,  penstocks,  forebays,  canals, 
flashboards,  gates,  log  chutes,  etc. 

..  . "x.  fr.c. . .  (c*Jhex. . . .  <tiacA*ry//»p  /ter. .  Jka/.r .  a /fa. . . .  /kVa . 

£.am.tinr//....£US*£ ..  &xi.fy:.../rjat}x/x,....£K*>s.4..lncAf,. 


Names  of  owners  of  property  which  will  be  submerged  by  construction  of  dam,  with  approx 
imate  submerged  area  owned  by  each. 

. S-*>- . */Sc!vaj:.«?vsr....  . ..  . 


/xovA  s  ***** 

It  is  intended  to  complete  work  covered  by  this  application  hy...j?.f>/.e/....*YK*.(Ai:jc:r3Ap..&x^t.lC/1tJ. 


REPORT  UPON  APPLICATION 
Conservation  Commission  —  Division  of  Inland  Waters 


Albany...  QxJim... 


Z  have  carefully  examined  the  plans  of  the  above  dam,  and  find  that  if  the  work 

is  constructed  in  accordance  with  the  plans,  filed....  i. _ 

with  good  workmanship  and  the  specified  materials  that  it  will  be  safe. 

Approved: 


Engineer. 


Inspector  of  Docks  uni  Dam. 


APPROVAL  BY  COMMISSION 

State  of  New  York 
Conservation  Commission 
Albany 


— /...^r..../<^?../.^he  Conservation  Commission,  by  resolution  duly  adopted, 
approved  of  the  above  application  for  the  j  |  of  dam . 


on. . ....  . and  hereby  gives  permission  for 

the  |  |  of  said  dam  within . 1%. . months  from  date  in  accordance  with  the 

specifications  and  plans,  and  subject  before  erection  to  the  approval  by  the  Inspector  of  the 
'materials  of  construction  and  of  the  foundation  bed  when  stripped  and  prepared,  and  subject 
to  the  inspection  of  the  work  during  and  after  construction.  This  approval  may  be  amended 
if  deemed  necessary  to  secure  a  safe  structure. 


(Seal) 


*  *  *  . - . / 

Secretary  to  Commission. 


REPORT  ON  INSPECTION  OF  FOUNDATION 
Conservation  Commission  —  Division  of  Inland  Waters 


Albany _ 


Work  on  the  above  dam  was  started . _ . . . .  contracts 


for  the  same  having  been  awarded  to. 


On _ 


Approved: 


Inspector  of  Docks  and  Dams. 


Chief  Engineer. 


REPORT  ON  COMPLETION  OF  WORK 


Conservation  Commission  —  Division  of  Inland  Waters 

Albany — . 

On. . I  inspected  the  above  work  and  found  that  it 

had  been  completed  in  a  satisfactory  manner. 

Approved:  . 

Inspector  of  Docks  and  Dams. 


Chief  Engineer. 


INSTRUCTIONS  TO  APPLICANTS 

Requirements  for  Plans. — Before  beginning  the  construction,  reconstruction,  alteration  or  extension  of  a 
structure  for  impounding  water,  the  owner  of  the  proposed  structure  shall  submit,  in  duplicate,  to  the  Conservation 
Commission  complete  drawings  showing  the  location  of  the  dam,  the  flow  line  of  the  impounded  water,  the 
boundary  and  the  ownership  of  the  property  affected,  the  nature  of  the  foundation  bed,  the  character  of  the 
materials  to  be  employed,  the  size  and  the  location  of  the  discharge  and  control  gates,  the  general  and  special 
features  of  the  dam,  and  such  dimensions  as  are  necessary  for  the  calculation  of  the  stresses  and  the  erection  of 
the  structure. 

Drawings  shall  be  on  sheets  of  uniform  siae  34  inches  wide  by  36  indies  long.  Each  sheet  shall  have  a  white 
space  3}  inches  high  by  5}  inches  long  below  the  title  to  receive  the  stamp  of  approval.  On  each  sheet  of  every 
set  of  drawings  there  shall  be  clearly  printed  a  conspicuous  title  in  which  shall  appear  the  name  of  the  county,  the 
name  of  the  city,  village  or  town,  and  the  name  of  the  stream  in  which  the  dam  is  located,  and  the  name  of  the 
owner  thereof.  The  scale  of  the  drawings  shall  be  stated  under  the  title.  When  the  designs  have  been  approved 
by  the  Commission,  one  set  will  be  returned  to  the  owner,  with  such  approval  endorsed  thereon.  Copies  in 
duplicate  of  the  specifications  under  which  the  dam  is  to  be  constructed  shall  accompany  the  plans. 

Inspection. — The  name  of  the  inspector  and  a  statement  of  his  experience  in  such  work  must  be  sent  to 
the  Commission.  There  must  also  be  sent  a  sample  of  at  least  one-half  a  cubic  foot  of  sand  and  of  cement,  and 
twenty  cubic  inrh*«  of  the  stone  for  concrete  or  masonry  to  be  used  in  the  structure,  and  of  the  natural  materials 
in  the  foundation  bed.  The  foundation  bed,  after  it  has  been  cleared  and  prepared,  must  be  inspected  subject  to 
approval  by  the  Inspector  of  the  Commission.  The  inspection  of  materials  takes  about  ten  days  in  the  laboratory. 
On  request  tags  will  be  sent  for  labeling  the'materials. 


October  14th,  1913. 


Mr.  Carl  P.  Slrklriblne, 

Beneon  Mines  Company, 

Benson  Mlnea,  I.  Y. 

Bear  Bir:- 

Ve  will  leare  Carthage  on  the  Friday  morning 
train  for  Oswegatohle. 

Youro  very  truly, 

CONSERVATION  COMMISSION, 

By 


VQX/n. 


Inspector  of  Docks  and  Dons 
At  Albany  Tuesdays 


A  o  / 


Benson  Mines  Company 

Robert  K,' fainter,  Manager 

County 

Benson  Mines,  St.  Lawrence,  N.  Y. 

October  13,  1913/ 

Ur.  Alex.  Rioe  MoKim, 

Inspector  of  Docks  and  Dams, 

State  Conservation  Commission, 

Albany,  N.Y. 

Dear  Sir:- 


Shortly  after  ydur  d  eparture  last  week  we  unwateifc- 
ed  the  oofferdam  a  gain  and  at  onoe  began  exoavaticn  in  it, 
le  found  a  pooket  worn  in  the  rook,  but  have  excavated  this* 
its  bottom,  and  have  also  found  that  on  the  down  stream  end 
it  closed  in,  so  that  our  foundations  are  not  affeoted,  way 
except  that  we  shall  obtain  an  additional  key  against  a  nat« 
ural  shoulder  by  placing  a  little  more  ooncrete  than  we  had 
previously  anticipated,  le  shall  therefore  await  you  visit 


with  eagerness,  for  conditions  are  suoh  that  even  should  we 

olean 

have  rain  to-morrow,  it  would  only  serve  to  further  the 

A 

surfaoe  of  the  rook. 


le  shall  arrange  to  meet  the  11:26  A.M.  at  OswegatthlT 
Wednesday,  and  if  this  is  not  agreeable  to  you  will  you 
kindly  advise  me  -hen  to  expect  you. 

As  yet  we  have  not  reoeived  the  offioial  permit  from 
the  Conservation  Commission,  and  I  am  writing  them,  as  natm 
uarally  we  are  anxious  to  begin  lay  ng  ooncrete,  so  as  to 
advanoe  the  work  before  oold  weather. 


Very  truly  you^s 
•  Engineer 


October  nth,  1913 


Mr.  J.  1.  Y.  Biricinbine, 

Benson  Mines  Company, 

Benson  Mines,  H.  Y. 

Dear  flirt - 

Youro  of  Ootober  2nd  reoeivod  with  prints  for 
new  dan  and  I  hare  sent  same  in  to  the  Commission. 

I  expect  to  be  in  Benson  Mines  on  '"ednooday,  the 
13th  Inst.,  and  will  inspect  the  foundation  at  that  tine. 

Yours  very  truly, 


Inspector  of  Docks  and  Dans. 


MoX/fe 


PHILADELPHIA  OFFICE 
1410  REAL  E4TATI  TRUST  BLDQ. 


3  ‘ft  C 


Benson  Mines  Company 

Robert  K.  Painter,  Manager 

Benson  Mines,  St.  Lawrence,  N.  Y. 


Betpber  4,  1813, 


Mr.  Alex.  Rice  McKim, 

Inspeotor  of  Rooks  and  Rams, 

State  Conservation  Commission, 
Albany,  II. Y . 

Rear  Sir: 


We  have  uncovered  the  base  for  the  proposed  dam  on  the 
Oswegatchle  River  and  would  appreciate  your  visiting  it  promptly 
so  that  we  may  advanoe  construction  b e&  re  unfavorable  weather 
sets  in. 

The  side  hills  and  a  portion  of  the  river  which  has  been 
coffer  dammed  are  now  visible,  and  much  of  the  rock  in  the  balan 
balanoe  of  the  channel  can  be  observed, .  The  low  water  which 
occurs  on  Sundays  would  indioate  more,  but  if  you  will  give  us 
the  inspection  before  the  12th,  as  you  originally  stated,  it 
would  be  a  fovor  to  us.  Will  you  kindly  advise  us  regarding 
this,  and  also  at  what  train  you  will  arrive.  The  site  is  about 
7  miles  from  here,  and  4  miles  from  Oswegatchle,  and  I  can  have 
an  automobile  meet  you  at  either  place ^4 
We  have  sent  the  Commission  blue  prints  of  the  dam  efocdrd 
ing  to  our  understanding  with  you,  Mr?  Sherman  and  Mr*  Cullings 
and  if  any  matters  whould  come  up  on  which  you  desire  discussion 
please  advise  me  by  wire  oolleot,  so  that  I  can  at  once  prooeed 
to  Albany  • 

My  brother  has  turned  over  to  me  your  letter  regarding 
joints  each  60  feet  of  length,  X* 


4^ 


Very  truly  yours 


opb/p 


PHILADELPHIA  OFFICE 
1410  Rial  Estate  Trust  Bids. 

RECEIVED 

DEC  2  1913 


lj  U  LL=aLt=i 

•  '  • 

Benson  Mines  Company 


il  VISION  IftLhiM  WATEHBenson  Mines,  St.  Lawrence  County,  N.Y. 


Chief  Engineer 


November  29,  1913. 


% 

*\3 


Mr,  R.  W,  Sherman,  Chief  Engineer , 

Conservation  Commission,  Albany,  N.Y. 

.i!ll 

^L«£)slr: 

'  As  I  wired  you  yesterday,  the  change  of  the 

penstook  looation  on  the  Cam  on  the  Oswegatchie  River 
willnot  be  made,  as  I  was  successful  in  convincing  my 
principals  that  this  was  not  necessary.  There  Is  howO 
ever  and  apology  due  you  for  not  advising  you  sooner, 
due  to  the  following  reasons.  I  was  telegraphed  to  meet 
the  Vice  President  in  New  York  Tuesday  noon,  And  we  dis¬ 
cussed  the  matter,  and  he  made  a  later  appointment,  and 
than  another  for  Wednesday.:.:in  fact  it  was  not  until 


late 


Wednesday  afternoon  that  final  decision  was 


reached,  and  I  did  not  expect  to  find  you  at  your  office 
on  Thanksgiving  day.  I  trust  you  appreciate  the  situa¬ 
tion  as  It  occurred. 

It  is  likely  that  I  shall  wish  to  see  you  in  re¬ 
gard  to  another  matter  concerning  this  dam,  that  is  to 
raise  the  height  a  foot  or  two,  using  the  same  base,  which 
is  no#  In,  and  making  the  upper  steps  heavier. 

Will  you  please  express  to  Mr.  Van  Kennan  my  thanks 
for  his  courtesy  to  me  when  I  was  at  Albany,  and  I  am  also 
obliged  to  you  for  your  promptness  in  writing  about  the 


blue  prints  sent  you. 


cfb/b 


Very  truly  yours 

A 

_ s'" 


Engineer 


Oot.  14,  1913. 


Mr.  Carl  Berkinbine,  Engineer  on  Dam, 

Benson  Minos  Company, 

/ 

i 

Benson  Mines,  II.  Y. 

Dear  Sir:  •> 

In  reply  to  yours  of  the  13th  inst.,  beg  to  ad¬ 
vise  that  your  plans  and  specifications  for  your  dam  at 

f 

Brown's  Tails  were  duly  approved  by  a  resolution  adopted 
by  the  Conservation  Commission  today. 

Yours  truly, 

> 

Conservation  Commission, 

/ 

'  RIB/?  Chief  Engineer. 


t 

t 

/ 


is 


P  ’MIA  OFFICE 

1410  > v.  i  ati  Trust  Bldo. 


ati  Trust 

IVED 


‘••«WArjON  L’UiYKiSSlON 

CCK'R  fco 


101Benson  Mines  Company 

tr>  /  s' _ ^  *  * 


^  •  \/  d  0/3  /t  w' 

nnhrit  If  i  Pnlnln  Manager 


i.lVISlvii'.  VVATEiir 

Chief  Er.-incer  Countv 

Benson  Mines,  St.  Lawrence,  N.yY. 

Oot.  IS,  1913/ 


i  TO 


r  V  . 


Qrtres^m  i;; ; 

iKiWteanrey 


L 


Gent lemon 


vation  Commission, 


OOT 


iJjt-Dj: 


u; v  LS.'O,^  , . .  VvATLriS 

•J-  D.  M. 


On  the  3rd  inst.  we  sent  to  your  C°m  ission  dee 
signs  of  a  dan  to  be  bu  lit  on  the  Oswegatchie  ?xvqt  near 
Browns  Falls,  We  liave  as  yet  not  received  the  official 
permit,  although  I  understand  that  the  natter  has  the  apw 
prowal  of  your  Chief  Engineer  and  the  Inepec- or  of  D°cks 
and  Earns,  who  has  also  visited  and  passed  upon  our  founda¬ 
tions. 

If  there  are  any  matters  in  question  will  you  kindly  ak 
advise  me  as  promptly  as  possible,  and  I  shall  at  onoe  pro— 
oeed  to  Albany  to  take  them  up  with  you.  Naturally  we  are 
anxious  to  make  as  rapid  progress  as  possible  during  the 
favorable  weather. 


Very  truly  yours 
Engineer  on  Dam 


"V 


-e— 


CPB/B 


PHILADELPHIA  OrPICE 
1410  REAL  ESTATE  TRUST  BLDG. 

RECEIVED 


oct  i  wuBenson  Mines  Company 


DIVISION  inuiiiO  WATERS 

Chief  Engineer 


Owe  -n  J~.  C  o  Tt  7  ey. 


Manager 


Benson  Mines,  St.  Lawrence,  N.  Y. 

October  2,  1913. 


Ur»...R#  WtM Sherman,  Chief  Engineer, 
State  "Siojieer  vat  ion  Commission, 
^  ' '  -"AlEany,  D?Y? 


Dear  Sir: 

With  this  we  are  sending  you  two  blue  prints  each  of 

the  abutment  and  rollway  section  of  dam  proposed  for  the  Oswe- 

per 

gatchie  River.  These  are  as  our  understanding  with  you,  Mr. 
LIcEim  and  Mr.  Cullings,  that  this  design  would  be  acceptable. 


Both  of  these  cross  sections  are  shown  carried  to  greater 
depth  than  will  actually  be  built,  and  the  abutment  seotlon  wil 
have  a  maximum  height  of  only  about  16  feet. 

According  to  your  calculations  our  original  figures  of  8 
foot  flood  were  excessive,  and  a  5  foot  depth  on  crest  will  be 
sufficient. 


V/e  should  appreciate  your  promptly  advising  us  of  the  Com¬ 
missions  acceptance,  so  that  we  can  proceed  with  the  work  of  Ink- 
building  forms  and  placing  concrete  as  soon  as  the  Inspector  of 
Books  and  Dame,  Mr;  KcKiip  passes  upon  the  foundations.  7/e 
understand  that  he  will  visit  the  site  on  or  before  October  12th 


Should  you  desire  any  further  information,  kinlly  address 
communications  to  Carl  P.  Birkinbine,  Engineer  on  Dam. 


Very  truly  yours 


jlwb/p 


Assistant  Manager 


BENSpN  Mines  Company 

■knooiLminks.  »T.  LAWRENCE  CO..  N.  V. 


bcnson  Mines,  N.  V... 


IIHHN  MINIS,  N.  V. 


September ,29, 13, 


Mr.T. V.Radigan, Secy 

Geo . E. Vanilennen , Chairman , 

Conservation  Commission, 

Albany,  B.Y. 

Hy  dear  Tom:- 

Ihl8  letter  will  Introduce  Air.  J.L.W. Birkir.bine, 
our  Aeel8tant  Kanager,  who  ie  in  Albany  for  the  Company  in  the 
interest 8  of  the  new  dam.  Any  courtesies  extended  to  him 
will  be  greatly  appreciated. 


Yours  very  truly. 


r\i  ^ 

W'v  dui  f 


X  ( 


Utl..  » 

rX, 


Cept,  29,  1913. 

Kr.  Robert  X.  Painter,  Mann/rer, 

Bonson  Mines  Company, 

Benson  kines,  M.  Y. 

Bear  8ir:- 

Yours  of  the  25th  Inst.  over  tho  nignature  of 
J.  L.  X,  Birkinbine,  Aset.  Mgr.,  addressed  to  the  Conserva¬ 
tion  Commission,  attention  of  Alexander  Kice  WoKim,  Inapeotor 
of  Books  &  Taras,  has  been  referred  to  the  writer. 

t'e  have  carefully  exw.ii nod  your  pl*na  and  specif i- 
•atlons  for  your  proposed  concrete  dan  in  tho  Oswagntchie 
River,  and  have  noted  and  considered  all  that  you  say  in 
your  letter  above  mentioned. 

Without  considering  uplift  and  ice  pressure,  your 
design  ie  not  safe  against  eliding.  This  objectionable  feature 
might  be  overcome  sufficiently  keying  the  dam  into  the  under¬ 
lying  rock,  •#*  cutting  the  keye  into  the  rock  to  a  consider¬ 
able  depth  and  giving  them  a  substantial  orose  seet.ion.  Taking 
Into  consideration  an  uplift  of  a  static  head  pressure  at  the 
heel,  tapering  to  zero  at  the  too  and  using  two-thirds  thereof, 
and  using  an  ice  pressure  near  tho  flow  line  of  28,000  lbs.  per 
lln.  ft.,  the  croso  section  of  your  dam  is  insufficient,  and 
if  such  pressures  occurred  on  the  dam  p.s  you  have  designed  lt^ 
it  would  immediately  topple  over. 


•  •  •  2 


Our  Inspector  of  Docks  l  Damn,  Ur*  A.  H.  MnKlm,  con¬ 
demns  your  design,  and  one  of  our  Assistant  Engineers  having 
carefully  made  calculations  theroon  reaches  conclusions  agree¬ 
ing  with  Hr.  UoKlm. 

The  erlter  as  Chief  Knp-ineer  will  not  recommend  to  the 
Commission  for  its  approval  plans  and  specifications  for  a 
dam  on  your  proposed  alts  unless  the  concrete  la  heavily  . 
keyed  into  the  underlying  rook  t,c  prevent  sliding,  and  the 
cross  section  of  the  dam  io  of  sufficient  strength  to  inuure 
its  stability  as  a  gravity  dam  'jgal  nat  the  static  head, 
assuming  a  flood  height  R  ft,  above  the  lip  of  tho  weir  plus 
uplift  and  ice  pressure, 

?hs  writer  has  conferred  vith  Cordial  ss  loner  J?r.ore  on 
the  eubjeot  hereof  thie  morning,  following  which  he  advises 
that  you  arrange  for  an  interview  -t  tills  office  bst.v-en  your 
engineer  and  ours. 

In  the  meantime,  we  caution  you  against  doing  anything 
whatever  toward  tho  construction  cf  tho  dan  until  you  flret 
receive  the  formal  approval  by  the  Conservation  Oommlsaion 
of  your  plane  nnd  (specifications. 

Yours  truly, 

Conservation  Commission, 

»y 


Chief  J'.nplneor, 


FWB/I 


SEP  27  l013 

, VISION  inland  waters 

» *  ,w  nnnAinitiUKkm  ai#  it! 


Benson  ‘WiiIne?  Company 

BENSON  MINES.  ST.  LAWSENCE  CO.,  N.  V. 


•••T.  ft.  PftlHTIft.  ftANMKI 
iCNiN  amt.  ft.  v. 


cfjffiCBRgEigfetS AM  #391  OSWEGATCHIE  WATERSHED 


BENSON  MINES,  N.  Y.(  Sept .26.1913, 


Conservation  commission. 
State  of  New  York. 


iMrafolrr 

i! 


iMiLk 


ATTENTION  OF  MR.  ALEX.  RICE  MoXIM. 

iflgpEffTOR  QTTUC1L&  is  DAMS. 


▼ora  of  the  22nd.  and  23rd.  Inst,  received  together-*  ' 


with  an  applloation  blank  whloh  Is  filled  out  and  returned  to  you  to¬ 
gether  with  drawing? in  duplloate.  The  various  topics  discussed  in 
these  letters  will  be  replied  to  In  the  order  they  are  written. 

Drainage  Area : - 

The  only  map  available  for  calculating  the  drainage  area 
of  the  Oewegatchle  River  Is  the  map  of  St.  Lawrence  County,  published 
by  £dgar  G.  Blankman  of  Canton.  N.Y.  dated  1897,  soale  one  (1)  mile 
to  one  (1)  lneh,  which  shows  the  drainage  area  above  the  proposed  dam 
to  be  127-J-  sq.  miles,  plus  the  drainage  area  of  Cranberry  Lake  that  Is 
in  Herkimer  or  Hamilton  Counties.  Of  this  drainage  area  only  31  sq. 
miles  is  below  the  State  dam  at  Cranberry  Lake  whleh  regulates  the 
dlsoharge  of  the  Oswegatohle  River  and  thus  reduces  the  flood  discharges 
With  thJ/  regulated  dlsoharge  and  the  surface  of  the  drainage  area 
adapted  for  preventing  rapid  run  off,  I  doubt  If  any  abnormal  freshet 
condition  would  discharge  over  10,000  cu.  ft.  per  sec.,  but  as  your 
commission  Is  better  versed  this  matter  than  I  and  have  the  reoords 
of  the  gauging  station  at  Newton  Falla  (2#  miles  above  the  proposed 
site}  we  will  be  grateful  for  any  suggestions  or  Instructions . 


As  the  dam  will, In  all  cases,  rest  upon  solid  rock,  and  Is 
ample  In  design,  the  whole  structure  can  be  overflowed  without  Injury, 
while  In  abnormal  freshet  conditions,  the  two  waste  gates,  whloh  are 


BENSON  MINES  COMPANY 


(2) 

CONSERVATION  COMMISSION. 

each  5' -6"  x  6’ -6"  and  are  where  oentor  lines  are  30"  -9”  below  the  top 
of  the  abutments  of  the  dam  oan  be  opened.  There  will  also  be  left 
in  the  dam  an  opening  for  a  penstock,  and  in  front  of  this  will  be  two 
6  ft.  wide  by  lift,  high  oontrol  gates,  with  the  center  19  ft.  below 
the  top  of  the  abutment. 

DAM  DESIGN: 

The  design  of  the  dam  sent  you  was  proposed  under  the  direotlon 
of  the  consulting  engineer,  Mr.  John  Birkinbine  of  Philadelphia.  Pa. 

Mr.  Birkinbine  has  designed  or; passed  upon  the  designs  of  a  great  number 
of  dams  of  all  sizes  throughout  this  oountry,  Canada  and  Mexico  in  his 
capacity  as  consulting  engineer  of  many  large  corporations  and  as 
Chairman  o±  the  later  Supply  Commission  of  the  State  of  Pennsylvania 
elnoe  its  inception  but  we  will  be  glad  to  receive  and  I  know  Mr.  Bir¬ 
kinbine  will  welcome  any  criticism  or  suggestion  which  you  make  upon 
the  structure  .which  will  be  carried  out  in  the  construction.  As 
the  work  will  be  done  by  a  contractor  (Mr.  I.  B.  Cleveland  of  Water- 
town, N.Y.)  on  force  account,  variations  in  the  design  or  the  construc¬ 
tion  oan  be  made  without  conflicts  with  the  contractor. 

Regarding  the  upward  thrust  of  water  under  the  dam,  we  belleye 
that  by  thoroughly  roughening  the  surface  of  the  rook  and  covering  it 
with  a  rich  mixture  after  all  crevices  have  been  thoroughly  grouted, 
so  that  a  oomplete  bond  will  be  Beoured  between  the  conorete  of  the 
structure  and  the  foundation  rock,  and  designing  the  dam  so  that  the 
resultants  of  the  lines  of  forces  falls  well  within  the  middle  third 
so  as  to  have  none  of  the  oonorete  under  tension,  th«t  the  upward 
thrust  of  the  water  may,  with  safety,  be  neglected,  but  as  mentioned 
above,  we  will  abide  by  your  decision  in  this  matter. 


BENSON  MINES  COMPANY 
(3) 

C0H3EBVATI0H  COailSSluI? 

CONTRACTION  JOISTS: 

Ab  you  will  notice  in  the  specifications,  contraction 
Joints  are  required  in  the  construction  hut  they  are  callod  ''key-ways". 
If  my  understanding  is  oorreot,  these  fulfill  your  requirement. 

SPEC  IF  IC  AT  ION  S : 

We  are  enclosing  copy  of  the  specifications  which  we 
hope  will  west  with  your  approval  hut  we  would  weloome  any  crltiolsm 
whloh  you  may  make. 

ICE  PRESSURE: 

On  account  of  the  dams  at  Newton  Falls,  3  miles  shore 
the  proposed  dam  and  the  long  rapids  at  the  head  of  the  proposed  dam, 
any  loe  not  formed  in  the  pool  will  he  broken  before  reaching  the  pool, 
so  the  only  ice  which  might  oause  a  pressure  will  he  formed  in  the  pool. 

The  fluctuations  in  the  helgth  of  the  water  in  the  pool  will  cause  the 
ice  to  break  to  a  more  or  less  extent.  The  upstream  face  of  the  rollway 
section  of  the  dam  is  beveled  so  as  to  assist  the  ice  to  pass  over 
the  dam. 

If  we  are  to  operate  our  concentrating  mill  this 
winter,  it  will  he  necessary  to  have  this  dam  constructed,  as  it  will 
assure  us  a  constant  supply  and  reduce  the  amount  of  anchor  loe  at  our 
present  plant.  We  hare  the  contractor  on  the  grounds  preparing  the 
foundations,  plaolng  equipment,  etc;,  so  that  the  work  can  proceed  as 
soon  as  we  revelve  the  proper  authorization  from  you.  The  foundations 
are  ready  for  inspection  and  any  action  tl  e  commission  takes  to  give 
us  cm  early  authorization  will  he  greatly  appreciated.  As  mentioned 
before,  the  work  is  being  done  on  force  account  so  changes  oan  he  made 
at  any  time  without  interference  with  the  contractor. 

The  best  time  to  examine  the  river  bed  is  Sunday 


BENSON  MINES  COMPANY 
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afternoon  until  10  o'olook  Monday,  when  the  river  is  very  low,  due  to 
the  oloslng  down  to  the  mills  at  Newton  Falls  over  Sunday. 

To-day  we  are  sending  you  the  following 
2  Blue  Prints  #5000  Contour  map  of  East  Branch  of  the  Oswegatchie  Elver. 

2  "  "  #5001  Topographic  nap  at  prdposed  dam  site. 

2  "  "  #5002  Cross  seotion  of  Oswegatchie  River  at  proposed  dam 

site 

2  "  #5001  Profile  of  Proposed  Bam  (Abutment) 

2  "  "  #5006  Profile  of  proposed  Rollway 

2  Copies  of  Specifications. 

Very  truly  yours, 

BENSON  MINES  COMPilNY 


Benson  Mines  Company 

BKNSON  MINKS,  ST.  LAWRCNCK  CO.,  N.  V. 

wiUKimH  .met 
Ml.  Mil  linn  TRUST  SIM. 


MT.  K.  MIHTSM,  RlRMia 
■  IN..N  MINKS.  N.  T. 


BENSON  MINES,  N. 


Sapt,24,13. 


to. Alex. Rice  McKim, 

Inspector  of  Booke  &  Bams, 

Albany,  N.Y. 

Bear  sir:- 

We  have  your  two  letters  of  September,  22nd.,  and 
23rd.,  contents  of  which  have  been  carefully  gone  over  by 
to.Blrklnblne,  and  he  will  reply  to  them  in  detail  later  on. 

TCe  are  now  filling  out  the  blank  forwarded  us  for 
the  construction  of  the  dam,  which  will  be  signed  by  to.  0. J. 
Conley,  General  Manager,  and  the  chief  representative  of  the 
Benson  Hines  Company  on  the  ground. 

By  express  today  we  are  forwarding  you  the  required 
sample  of  sand  and  gravel  that  is  to  be  used  in  the  construct¬ 
ion  of  the  dam  as  specified  in  the  instructions. 

Thanking  you  for  your  courteous  and  kind  attention 
in  this  matter  we  are, 

Yours  very  truly, 

BENSON  MINES  COMPANY. 


P.S.  Necessary  drawings  will  be  mailed  you  in  correct  fora 
as  soon  as  completed. 


September  23,  4913. 


Mr.  #.  L.  W.  B irk inbine, 

\ 

Benson  Mines  Co. , 

Benson  Mines,  V.  1. 

Deer  tir:- 

Zn  my  letter  to  you  yesterday  relative  to  dam  #391 
Oswego  Watershed,  I  neglected  to  ask  you  about  the  ios  form¬ 
ing  ea  the  river,  whether  it  is  liable  to  cause  an  ios  pres¬ 
sure  upon  the  daa.  If  so  this  should  be  taken  into  consid¬ 
eration  in  the  design  of  the  dam.  When  the  drawings  are 
sent  in,  will  you  please  inform  me  concerning  this  subject? 

Very  truly  yours. 

Conservation  Commission, 

By 


MoX/C. 


Inspector  of  Books  and  Bams 
At  Albany  Tuesdays. 


September  22,  1913* 


*•  •  '  'Cm  pr*  v  '  t 

denser nlng  Dam  #391  Oswegatohie  Watershed* 

W 

Mr.  L.  W.  Birklnblne, 

Benson  Bines  Co* » 

Benson  Mines,  V.  T. 

\ 

Dear  Sir:- 

*  ’• 

I  sent  you  to-day,  by  your  representative,  an  appli- 

x  ■ 

oatloo  blank  which  is  to  be  filled  out  and  returned  to  this  Oem- 
miseion  for  Its  approval,  together  with  drawings,  In  d&£lloate, 

.  i  •  •  > 

,as  per  lnetruotlone  on  the  last  page  thereof. 

The  drainage  area  Z  calculate  to  be  about  200  square 

■lies,  the  probable  high  flow  abort  10,000  feet  eeoond  and  the 

* 

possible  high  flow  at  least  20,000  feet  eeoond.  In  case  of  such 
a  possible  flow,  how  are  you  to  take  oars  of  the  same  safely? 

Vteat  will  the  penstocks  accommodate  and  oan  the  whole  dam  be  over¬ 
flowed  without  doing  any  damage,  that  le,  is  there  rook  ledge  upon 
the  whole  bottom  and  sides?  Otherwise  the  dam  must  be  raised  to 
the  ends,  so  as  to  protect  the  banks. 

Z  find  the  section  of  the  dam,  as  eet  in,  dose  not  take 
into  account  the  uplift  of  the  action  of  the  water  underneath, 
and  suggest  that  the  upstream  face  be  trade  vertical  instead  of 
stepped  off,  which  would  throw  the  weight  forward  and  help  con- 


*r.  J .  L.  W.  Blrklnblne  #2 
•sptaafrsr  88.  1913. _ 

siderably  In  this,  and  the  dam  be  nade  sufficiently  think  in 
order  to  proYlde  for  the  uplift  action  under  the  dam. 

Contraction  joints  should  be  provided  at  least  about 
every  50  feet,  as,  for  instance,  by  making  4 -inch  off-sets  and 
returns,  alternating  every  2  feet  for  the  entire  width  of  the 
4aa  and  nade  parallel  to  the  upstream  faoe. 

Z  do  not  know  the  nature  or  character  of  the  rook  foun¬ 
dation  bed,  but,  if  there  is  to  be  a  out-off  wall,  the  plaoe  for 
aaas  Is  nsar  the  upstrsaa  faos  and  the  depth  depends  upon  the 
kind  of  rook  and  its  liability  to  fissures.  If  there  is  a 
possibility  of  very  deep  fissures,  it  may  be  wise  to  have  foun¬ 
dations  drilled  and  tented  under  preesure. 

The  law  also  requires  that  specif lost ions  be  submitted. 

Very  truly  yours, 

Conservation  Commission, 

»y 

Inspector  of  Books  and  Bams. 
At  Albany  Tuesdays. 

XoK/O. 
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Albany 


July  7th,  1913. 


I 


i 


Hon.  John  B.  Moore,  Commissioner, 

Conservation  Commission. 

Bear  Sir:- 

Yours  of  the  2nd  inst.  has  been  received,  which  reade  aa 

follows: 

•On  June  10th  I  sent  you  a  clipping  from  the  Lowville 
Journal  and  Republican  of  May  1st.  This  clipping  stated  that  the 
Beneon  Mines  Ore  Company  was  about  to  build  a  dam  100  feet  high  at 
Brown  Falls  near  the  village  of  Oswegatohie.  What  are  the  facts 
in  regard  to  this?  Have  we  any  records9" 

I  hare  taken  this  subject  up  verbally  with  Inspector 
MoKim  and  learn  that  he  has  had  some  correspondence  with  the  Ben¬ 
son  Mines  Ore  Company  on  the  subject  which  Mr.  MoKim  is  still  fol¬ 
lowing  up.  I  am  satisfied  that  it  will  not  esoape  his  oareful  at¬ 
tention. 

a  From  my  personal  inspection  of  the  Oswegatohie  River  and 
valley ahU  the, St.  Lawrence  River  Cranberry  Lake  about  a 

year  ago, -I-sm-  recalling  the  physioal  conditions  at  and  near  Brown 
Falls.  I  am  of  the  opinion  that  it  is  not  the  Intention  of  the 
Benson  Mines  Ore  Company  or  any  other  party  to  build  a  dam  100  feet 
high  as  it  seems  perfectly  apparent  that  the  most  feasible  and 
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division  inland  waters 

Chief  Engineer 


Chief  Engineer  Sherman. 

Dear  Chief: 

On  June  10th  I  sent  you  a  clipping  from  the  Lowville  Journal 
and  Republican  of  May  let.  This  clipping  stated  that  the  Benson 
Mines  Ore  Company  »aa  about  to  build  a  data  100  feet  high  at  Brown 
Falls  near  the  village  of  Oswegatchie..  What  are  the  facts  in 
regard  to  this?  Have  we  any  records? 


4  ^ 


Commissioner. 


JDM/iX 
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SWSM  C.  Van  Kcnncn. 
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John  D.  Moohc. 
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Atscirr  C.  Hoyt. 
John  J.  Famnkll, 
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Conservation  Commission 
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June  12,  1913. 


Hon.  John  D.  Moore,  Commissioner, 


Conservation  Commission, 
Albany,  H.  Y. 


Dear  Sir:- 


RECEIVcO 

JUN  13  1913 

I/IVISION  (NLAi'ID  WATERS 

J.  D.  M. 


Your  memorandum  of  the  10th  inat.  with  clipping  on  the 
subject  of  proposed  dam  to  be  constructed  by  the  Benson  Mines 
Ore  Company  at  Brown's  Palls  on  the  Oswegatchie  River,  has  been 
reoeived. 


I  have  conferred  with  Inspector  McKin  on  this  subject, 
and  learn  that  he  has  it  in  hand  and  has  written  the  Ore  Company 
for  information,  plans,  etc.,  but  has  not  so  far  received  a  reply. 
The  matter  will  be  followed  up  and  have  proper  attention. 


Yours  truly, 


KW8/P 


Chief  Engineer 


)!VISI4H  JWk*ND  WATERS 

cK\»i  Engineer 

Til.;:; 

MWMIL 


•  r  11  LIS* 


MEMORANDUM. 


June  10,  1913. 


Chief  Engineer  Sherman. 


Bear  Chief: 


Attached  herewith  is  a  clipping  from  the^Journal  and 
Republican  of  Kay  let,  which  states  that  the  Benson  Mines  Ore 
Company  is  about  to  build  a  dam  100  feet  high  at  Brown  Falla 
near  the  village  of  Oewegntchie.  Have  we  any  information 
on  thie  or  have  we  made  any  inquiry  in  reference  to  it? 


Commies  loner. 


JBM/to 


ii: 


Benson  Mines  Company 

nHIM  MINtti  ST-  kftVNKNCS  CO..  N.  V. 
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mwnum  •mat 
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DIVISION  INLANB  Wi 

_  Chief  EngMer 


turn—  MMti  a.  v. 

COM’R  MOORE. 

:7 1?!3 


She  Conservation  Commission 
Albany,  H.Y. 


Replying  to  your  Inquiry  of  the  25th.,  Inst.,  beg  to  advise 
that  we  have  not  contemplated,  nor  do  we  expect  to  build  a  dam  at 
Benson  Ulnes  this  year.  Trusting  this  Information  will  serve  your 
purpose,  we  remain. 


Very  truly  yours 


K&roh  24 


Oentl 


It  Is  reported  that  you  are  about  to  oonetruet  a 
4m  at  Boston  nine*,  but  no  plant  hart  been  filed  with 


this  Commission  for  approval*  I  enclose  an  application 


te  b#  filled  out  and  submitted  to  the  Ooomleelon 


Very  truly  yours, 

Conservation  Commission 


Inspector  of  Books  and  Boms 


APPENDIX  C 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


SUB  AREA 


3tfe  AREA  2, 


m  STETSON  •  DALE 

■v  tel  3ts>7»7>sa00 


/Jgw  XW  State  Dau  Iuspectiou 

Boom's  Fall*  Oam _ 

Sue  AkcA*  -  AfftA _ 


DATE. 


3-?t 


PROJECT  NO.. 
DRAWN  EV  — 


i'll 

i  ! 

Acres 

Set  Ml 

,5ms  Ar£A 

iit  L 

,  Z4>152s*  J 

4L  7 

"i  ;  , 

Z  j ..  j 

2/  074. 4 

32.  <7 

r  ,fj  •» 

if'  y 

3;  1 

«?35<2>.  3 

14. (p 

II  “ 

A 

40763.0 

63.7 

5 

l<p*7(o.O 

Z's.^ 

6 

3231.3 

Is  H 

7 

453. 2 

.72 

:  ;  ! 

.  i-  1 

l  -4  -•  - 

Tor/di-  117700- Acee5 

133. 9 

m  STETSON  •  DALE 

■V  TEL  315-797-6800 


PROJ8CT  NAME  .  Uem  York  5-t-Ate  Oau  lutP£CT.lQhJ_ 

MwjtcT _ Srqmsj'z  Falu*  Dan _ _ 

_ E  gr  / MATE _ OF  ^L.ARK.'t Ek&AhLEJZEEZ- 


PATE  .&iZ, 
PROJECT  NO 
DRAWN  IV. 


71  -  .//,<?  (L3/trl)'*  j. 

/ 


I  i  .  1 

4-  i  -  - 

i  ,L,  (Mj) 

Jdfr) 

Tc. 

■5uj6  Area  l 

W.  83 

705 

J4.2o 

it  " 

it  ii 

Z 

16.55 

755 

2o.  37 

ii  1 1 

3 

6,  63 

555 

4.81 

i>  ii 

ii  ii 

4 

12.80 

/<?35 

14. 7/ 

1 1 

5 

It.  61 

5o4 

18.11 

u  * f 

k  ii 

6 

3.  56 

43! 

8  0‘S 

ii  " 

7 

1.18 

412 

3.1  / 

I 


L= 

Hoo  Y‘  * 


Sue 

if 

I 

It 

It 


u 


/l/ee*  i 

"  f 

If 

3 


5 

H 

(o 

it 

7 


7Z  =  L/<6 


;  & 

5 

Vt%) 

L 

7c 

•5l2co 

423 

1 

4.08 

6.11 

81400 

4.26 

8 

6.1 8 

10.31 

55QOO 

3.5-/ 

5 

2.12 

4.86 

81800 

3.57 

7 

4.17 

6. 16 

81000 

4.28 

7 

4.62 

7.7/ 

13800 

428 

7 

1.61 

Z.7? 

.  44oo 

4.26 

7 

.°)6 

/.  <20 

j-  " 


|m)  STETSON  •  DALE  S^TSJrrSS 

Wm  TEL  315*797*5600 


PROJECT  NAME-  JJi£]bL  York  Statel  Dam  Iuspeotio/j 

SUBJECT -  _ Bfowu  5  h^L.L.5  Dam _ 

_ Estimate  of  Eutders  Parameter 


Ct  (L* 

/  V3^5 

LcaJ 

Dr 

L(w) 

L.C4(w) 

£ 

5ue>  Area  1 

2.5 

10.33 

7.60 

13. 5*) 

*  2 

2.5 

1b.55 

7.75 

!b.20 

3 

3.0 

6.63 

3.60 

10.07 

4 

3.0 

12.60 

6.75 

16.70 

5 

2.6 

\2.bl 

(o.75 

13.61 

6 

2.6 

3.6b 

1.75 

5.05 

II  4 1 

7 

2.6 

1.1 3 

.75 

2.79 

DATE  <3  2979 

project  mq  23o5 

DRAWN  ■*  4P0j _ 


tr  =  tp  /5.5 


5<->e  Area  l 

.  tiff, 

13.53 

tr 

2.41 

n  ii 

,  M  ^ 

16.20 

Z.*>5 

,  3 

\  l  ft 

10.01 

1.63 

4 

16.70 

3.04 

c  ii 

.  „  5 

13.87 

2.62 

(o 

5.05 

.92 

II  II 

7 

2.79 

•  57 

trr-  >  tpf  . 2 3  (tf?  -  tr) 


tr  _ 

u 

tr 

tpr 

l 

..  ii 

13.5 9 

l.o 

241 

13.22 

H  l| 

2 

16.20 

2815 

15.71 

3 

10.07 

1.03 

1.8b 

If  11 

4 

Ib.lO 

3.o4 

16.  /9 

M  • 

Ii 

5 

13.81 

2.52 

13.4 9 

•  *' 

ii  ii 

6 

5.05 

i 

.92 

6.07 

II 

7 

7  70) 

in 

57 

7  0)0 

STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501 

TEL  315*797*5800 


1 

1, 

UJBJtCT _ 3 _ 

FauuS 

"Dam 

PROJECT  NO. 

H 

■ 

Di 

-PThi  - 

D 

UP  AT, 

iOJU _ 

Fcla 

T/OUi 

Htf 

DRAWN  tV 

UP 

6 

!  1 

L 

_ 

_ 

. 

L| 

& 

wm 

lkh 

QZ 

X 

• 

L 13 

n 

* 

2$ 

u. 

Ll 

Zc 

)Sl. 

m 

4 

_ 

_ 

[ 

u 

■ 

mm 

mm 

U 

■■■■ 

' 

\ 

■A 

r 

|  | 

I 

— 

m 

1 

3 

2t± 

■ 

SEES 

L 

% 

o> 

Ju 

ff 

J 

1 

.J 

— 

■ 

L _ 

_ j  1 

| 

do 

tM 

r  1 

V 

j 

_ 

h 

7 

ifi 

I 

. 

!  1 

1 

i 

“ 

. 

-J 

12 

hk 

_ 

Ida 

.1 

- 

•- 

_ 

3 

T 

0 

.. 

.. 

... 

r 

_ 

!  i 

3 

13. 

L0 

2 

! 

1 

f 

1 

1  I 

•  - 

46 

n 

_J 

1£_ 

do 

_ [ 

j; 

_ 

~ 

— 

4_. 

j 

- 1  € 

i  1 

h _ |  I 

1 

' 

u 

.  _ 

... 

_ 

. .... 

Mi 

i 

1  • 

1 

J 

.  A 

J 

* 

_ 

. 

_ 

.... 

... 

U-  4 

1 

r  “ 

. 

_ 

, 

r 

!  f 

. 

. 

1 1 

' 

* 

.. 

" 

. 

_ i_  . 

1 

z. 

_ 

.  _ 

■ 

...  1 

1 1  j 

I  1 

L- 

L  ...  - 

.  _ 

r~H 

_ 

-  - 

__4 

M 

J 1 

1 

1" 

. 

r 

" 

_ 

. 

.... 

. 

' 

L  . 

Jj 

L  J 

L. 

•  - 

.  _ 

.  . . 

1 

_ i  . 

I 

■ 

*  '*1 

. 

1  , 

l 

|_ 

t 

_ 

~  1 

_ _ 

1 

1 

1 

, 

... 

_ _ 

,j 

j 

4 

! 

...  i  . 

1 

J  i 

~ 

.... 

' 

_ i _ 

' 

■ 

_ 

1 

j 

... 

r 

I. . 

r  ■— * 

_ 

L  -j 

r 

—1 

1 

r  ! 

1 

! 

i 

• 

' 

- 

i 

r 

■ 

r 

— 

j  1 

L 

1  4 

.... 

r 

__  4 

1  i 

i 

_ 

J 

— 

.  . 

....  . 

. 

MB 

1 

| 

' 

L 

l-  - 

... 

r-- 

_ 

r-- 

‘ 

■IE 

L.  .- 

u 

IB—M, 

4 

_  , 

J 

1 

Ml 

■ 

1 

i. _ 

_ 

_ 

U- 

* 

“ 

“ 

i 

1 

“ 

i 

_ 

“  “1 

r 

‘  *1 

' 

■ 

■ 

■ 

1 

L 

_ 

•  4 

_ 

i 

— 

*  , 

“ 

1  J 

i-i 

- 

L _ 

■’  ' 

. 

.. 

1 

j 

-- 

h. 

L_| 

_ 

i  . 

L  . 

L 

L- 

.-..j  r 

— J 

“ 

_ j 

.... 

1 

i  rr~ 

_ 

[ 

LJ 

_ 

_ 

T"" 

wm' 

mm 

Mr 

NP 

*** 

i . 

— 

RR — ■ 

LbJ 

r: 

,1 

30536.31  14Sr92.09  162054 


C  EN  D-0  F -F  E  R 1 0  D  FLOW 

No. DA  rtR.NN  IEK1CD  BAIN  EXCS  LOSS  COMP  Q  BO. DA  HR.MN  PERIOD  RAIN  EXCS  LOSS  COMF 


.'.CliiML  DfcMh  C mA \(.fc L  ROUTING 


i 


m  >o  o  a 

0*  r-  O  O 


o  •-  o  a 

m  so 


vj  .-i  o  o 

c  o  o  o 


►-  O  O 

VI  >T 

I  >»  >* 

I  r-  r- 

V) 

aJ  O  O 

*-  O  O 


O  J  u 
*->  O  w 


V>  O  J 

VI  J  VI 

J  r-  ^ 


i_>  *-  JO 

W  <M  O  o 

.J  wJ  O 

fO 

^  N 


HYORCf.KAPI-  DATA 

IHYOG  IUhC  TARLA  SNAF  TRSDA  TRSPC  RATIO  ISNOU  I  SAME  LOCAL 

1  1  25. 9C  C.CC  1 83 . VC  C.CC  C.OCC  C  1  0 


rg 

00>0>»  r 
00  >0 


t-  f\J  ^  f* 
oi  iu  ou  kn  v- 
M  (V-Ot- 


r- 

N  •  •  •  »  • 

•  i/>  ‘  rvj  oo  <o 

ONt  r  iflr 
>ON  IM 


3  f\J  »-  «0  OO 
Ofg  «  -Or 
X  i/%  oo  r\J 


QWlrtirtO 
ll  ror  NNOI 
o  >r  oj 


a  j  z 

on  on 

o  a.  *-i  * 

a  u  V)  t/> 


«  m  *-  m  lti  m 
x  <*n  «-  oo  f\j 

m  CO  (MO 


►-  O  X  o 
u.  «_) 

o  o 


I  o  <  OJ  r  x  o  «- 

o  3.  kU 

<  oO  O 

O  (/)  X.  • 

I  Z  -H  <  O 


r  o  o  to  *- 

>  QC  UJ 


at  u  o  nn  « 
uj  >r  ir>  r\j 
a.  g  n 


m  t>g  *o  u 

r-  /i  U  r  M 
wn  r-  1>  >t  *» 


2  a  j  «✓)  o  «/>  «— 

u-  <  ._>  wo  a. 

2  O  C_>  f- 


ue  u  <o  ro  -o 
q  f'-  r-  O  r\j  ro 
>*  «- 


U  f-  ^  1  < 

(g  rw  rg  ^  ^  « 
i)  lA  »• 


CCKBINE  HYDRCGRAFhS 


MXIHUH  HAXIRUH  TIBE 

FLOW,CFS  STAGE, FT  HOURS 

3155.  1465.6  71. OC 


o 

CJ 


o 


Ui  MOUUUUU 

K  oeoooooo 

H  O  lA  IA  Ifl  tf>K»  (\( 
X  30  00  00  00  30  00 


5  homoocs^ 
3  u.  (  •  •  •  i  • 

6  ^  f  *•  »-  OJ  (X  f») 

XO^sf*#>T4'» 


:  m 


Zu.oO'Ot/wrsjao 
L  UfON^f^r  Q 
•“<  '  w  Oaoumpyj 

x  3  r-  *-  r\i 

<  O 


O  O  O  O  O  O  O 
Hf\J  >|  ^>C  wu 


<  u  a  uu  a  «- 


1 

l 


i 


I 

I 


O VMUUOUOO 
3SUOOUOO 
UiJ3  iiiiii 
K*HOOOOUOO 


■n& 


o  in  »«« 
•e  «  m  «  in  *■ 


•  ••••••••••••#••••■»••• 

K««inr>«in«N<«N< 


BSKaaaiisiiacaoiaiititaaiiaitaMxciaKaitcasiKtitititidtftaitaaiiaoMitXTtT 

XKKK*KKKXKKKXKX*KKKKICKKKKKKKKXKKKKCK**KKKX**K*KK**k* 
OOOOOOOOOQOQQQQO  r>  oooona^**.  >• 


<V<\ff\ff\iAif\#fM#*>r>nr*>r»mr>r)r»r>*#  •#  ^  «#  <#  4  9  «9  '#*i/)i/)i/)is>ir!/*i/*i/>i/)i/)4>4;<6 

llltlllltttltltlltlttlttllllllllltlllllflllltlll  )  91  f 

""NON  >iO  "Ox"ON""0"OON"0000"nilM"lliO"Ne"OIVIVOfi"NNOiyiONO"Or.  a 


I  <  >  I  I  •  I  •  •  I  I  )  I  I  I  I  I  <  I  I  I  I  I  •  I  I  I  ■  I  I  I  t  <  I  I  •  I  I  I  >  I  I  I  I  I  I  I  (  I  <  I  , 

<0in'Oin>*t#in'Oo«'Oin<o<O'"«Aiinn«inin'*"*«nin-O'O<rin-*'O-o«»o«4in#in<*-*n<in>fininxi/iru 


n^i/imNsoo-^n  » 

1  1  1  1  1  1  1  1  1  1  1  1 
«  n  »  r>  ~  —  .•  *■ 


"•oooooooooooxeooi 


iomoooooooc 


W<fc  '  Sv  '  \  \  \  \  '  '  '  '  '  N  N  *  \  'v\  >  'Is  '  v  v  v  v  \  \  '  \  |\  ,v',v>'  V  \  I 

&w  eoo66oeOo6oi/ieooo»NinoeinoNdO"tlo«ooo"Moo  Aim  injonio  «  «  4  —  o  n,  o  t 

•  "*!^*«iNN»NNfioeco4<r«fNirir«tNi"irMre»«'<r  o\«v  J-  4  —  M «  <  if  f  41  t  9  " 

_ix  oin»"<c>npMn«no«iue«npiN»»e«cn«  d«  C"4nc»K.  el«  9» «?  a  H«  *■  *  *  k!«  «  »  «• 

is  ?p  •  . 

u 1  <  NNMNNiNNnnnnnnnnnnoJofjifj^oi/inmv'i/Mtiiri/iuii/'OooooooooOM'^M'- 


-J 

w 


S 

a 

* 


a 

iU 

> 


X 

o 


< 

o 


o 


«> 

(V 

* 


i  S 


< 

*> 


!• 


Ui 

o 

o 

u 


< 

a 


K  K 
<  U. 
X  • 


JI 

«€ 


2  w 

11 

4  (9 


O 


h  kf 

§5 


o  • 


•  k 
ft 


I® 

o© 


Si 

Si 


e  m 

r5 


tf>  UI 

Si 

2S 

z 


o 


o 

o 


§ 

u 


O 


o 


<  t/> 

ts 


aacxf  scijss 
XXXXXKXKKV 


—  -•-•-•'--•  —  ryf'ynj 

i  l  •  •  l  l  •  •  l  i 

•  eK«Mitno4c 

•  •••••••it 

•*•*■*&***■*■*<*  + 


-IT 
<  U 


i  I*  <M  «M 


«  ► 


6.S 


ISCHA 


g>trgflOf/U^g  rKEQUEUCY  PER  too  yrs 


■1 

s 

♦ 


Dl5£htAR6E  ■  FREQUENCY 

- aJRYE  — 


|V|  STETSON  •  DALE  SSrSi 

TEL  31 5“ 797*5000 


PROJECT  NAME _ 

SUBJECT  _  _ Fg//s 


....  8-2.7-79 

PROJECT  NO - 

DRAWN  BYi.  JA4. 


~72/e>cL  ha-te-ae’  -  ±rcm  e><jC&  aren’t  o&<J  Anf/2 ^>eo  2  Zeae/es. 

&2fo%  /2>S2  r tifn.  Z^esee  Ass'//  et/sa  2/ssj  s>c/es£. 

///  a/?s>f . 


Ogee  </see^ /  -  </  ^e^/^o/es/  2 o’e/.P/oocr 

2  £tia/t  L  ,  L.  2  7X  ' 

</*.£&/  Ef*o.  ^/3VZo 

2/,/u,  5/eo,  23  SO.  <S  •%  Assume  2  3,6? 

72 (a/  T/O#  /?/  zz  /eo  —  / '3  ZT2,  ,eD 

Sp///jjAy  /2e/y2?(2  j  2i  ^0o'  ?  / 

7?£p/&z#e  c  :  -dtetfte/  //yc/za^/ez  -  C  '/<%cs 

ej.-e.cs  %=j&./t.r 

/ty  *3.6  ~ 


£/eo. 

He 

% 

a 

<2  =  CL  2 

/3/7,  o 

o 

— 

- 

23/3.0 

/.o 

0.23 

o.&2 

3.*>o 

630  t 

/  3/9.0 

cS?. 

0.56 

,9/ 

3.07 

7?90 

2353.0 

3. 

o.8l 

.97 

3.9/ 

3  9 OO 

> 

235/0 

-*r 

/.!> 

1.0  ! 

4.07 

6  2  5C> 
&.  9/0 
//)  7/  0 

2552,0 

3> 

/39 

7.03 

4.73 

23253. 

0. 

/(SI 

A  03 

4/5 

23ss. 

3. 

Z.22 

2.03 

4/5 

/8)  03  o 
25)  Zoo 

/3S7. 

20. 

Z.7& 

A  03 

4./S 

/3S9. 

/o 

**  , 

3.33 

2.63 

4/5 

33  /ZD 

/3£/ 

2/ 

3.&Z 

2.03 

4/5 

4 1}  740 

''303. 

A £>. 

/■H 

/03 

4/5 

S/f  O  OO 

|m|  STETSON  •  DALE  ^Si&rSS 

H  TEL  315*797*5800 


PROJECT  NAME _ 

SUBJECT  an  H  _ /  &■  .  -~v 


-  DATE _ 

-PROJECT  NO _ 


DRAWN  BY. 


/  'S  j 


Ai 


O 

—  -t-Zon^ 


-1M- 


Si, 


dcz>  ooe.r 


’5/uuiC  b/o<z/~ 


/ nfa  2d.  b/c<L&  ana  rum- averF/ozo  2-f. ^  S' 


2  /-/  ,  nespdn  /o€/yJ. 


‘s/fr/dd  2/d 2  y-  /  /;  ja/e  /'  - 

0  rl£>/  Aj/c/fk-  -  /?'  -2>c* 

/  d*y/A  y  L  ~ 

;  //an</6*i£  //ya/s^a  u  /  dS  -f/yj  £  ■> ~22a/eoe 

£/*o.  H>.  3  <3  ^  C  d  /yj/* 


/5SZ. 

d> 

2.23 

— 

7353. 

/' 

2.b3 

3/5  <i/s 

/3S3. 

3. 

2.23 

/23d 

/357 

S, 

Z.bS 

22^-0 

7 

2:b3 

4 3  Bo 

/3b  /. 

9. 

2.23 

2390 

/3b3. 

// 

Z./7- 3 

&^o 

S  dd//J>L  A/  / ^v/  -  <o  ae  r  ?/<*u.r  ^ec/sax^') 

azidsd  OJ/cZ/6  ~8f 

-  /3^V  333"  A  V4  -589' 


2 /do. 

£ 

/5S1 . 

3 

— 

— 

/$53. 

r 

Z.&.& 

/;533  d/5 

/33S. 

3 

Z.kS 

8/10 

/3  3/ 

5 

Z.lo 

//780 

/3S9. 

7 

2.7 

29,430 

/3  b/. 

9 

2.7 

4z,  c/40 

/3b  3. 

// 

2,7 

38  020 

|V|  STETSON  •  DALE  SBT.ffKffl'SK 

md  TEL  315- 797-5800 


PROJECT  NAME. 
SUBJECT - 


_ Falls, 


.  DATE . 


•  PROJECT  NO.. 


I 

I 

I 


1 


DRAWN  BY. 


"I a i  i  uOa'tc  £_ 


CclR.  o£- 


/tfy/Y  f<La  /  3<?<?  ZZc/  0>S  3$q'  c/juS#  sfea? 

&J  c ne  , 


uj4  /Cje. 

o4y?3C  A 

//<jj£aa//<z. 

&?/*$,£  Q'£& 

/' 

4.25  Ft*- 

“  a  73 

13  A 

z 

17. 

nA<o 

esz 

3 

3&3 

zbi9 

zs/b 

4 

(o& 

35. 

$4zo 

5 

1 0(a 

V3.7 

9  fioo 

c ; 

/S3 

52.4 

7^9 &o 

8 

Z7Z 

0*t.& 

34/5° 

/o 

4Z5- 

87, 3 

6Zy300 

// 

&/  z 

/05 

/ 6  /  >300 

// 

033 

/3>3faco 

33  a  c/ 

at?  A/a  //  /?//,>  ys  <?<p//. 

4  --  tr<7s 

s'*  i-42 

tc'  // h  Z 

s/ /  sy?  a  fas.  a/  S-,<5>/ 

y  n  =  -o/ 

2)/sd. 


m  STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501  iH/U 

TEL  315*797*5800 


PROJECT  NAME. 


-PROJECT  NO. 


DRAWN  BY. 


of  C*uUL*cV  v^^oneA  ^vovv>  -W  A  - 
T  >  CvJ 


d  - 


\\io 

IUST 


r  S  * 


J  • 


^  U***  ^‘dtL  lo  *•  J  =  Clo^r  0*l£  (Q 


PS  ^  ^rvcArcw^  -  *4$*-*  A  } 

fllvvci.  Z- C, ?*C*S^ 

V  >  ?  & 

( &''^)(yX30r-e[O>\)+  (.OS*nW*W.s)  tflg 

**  T‘\  ~  \  ]  t  \  ”  7<7i  "  ^  " 

Qv4*0  (,«*£  ;  (/c?  y 


^O  T3^A  \ood 


F  S,  ^ 


***(.  So  |?r(  h«d  -  ^Ltasi 

lOfr  +.  (,J-Q 


*  v*r«  *  pu.  /do  fit 

'  [  iv  T  t-o  tC) 


lU  x. 


S~  i: 


|W|  STETSON  •  DALE 

Wm  TEL  31 5*797-5800 


PROJECT  NAME. 


SUBJECT. 


CLtJt-  \QP*N  1*1  C£  /\0CA*«\,  Q^iTA'V'^ 


-PROJECT  NO.. 


DRAWN  BY. 


5Z _ 


J 
os  ! 

V 


f- iufci.4 ) 


<ut,  i\sn‘ 


-2-  tK,  \IM.' 


Mi*.  4*e.  -U  mas-v  of  cUw.  = 

J  Jr 

-  (t  *  ^ fc  ■ S’*  '*)(  \  * u-i)  r( U ^ 

\tAI»  c^i  j,v 

v(lW  <.*)(Wr\)  = 

IS'1*?  / 

r  ’Vyn’H  f  fcn  ,t-  UWl  '** 

VjV-.  cUuu  -  \  H-0  4-(^  l  -♦-  IT  -  ^2-1(0 


H  V'.-> 


'l  \  '  ‘  .  I 

t  1  Li  **V^  AS'  ^  Ait.  Hi 

'  \  :,4  ...i hit- 


'  '  <4  .  vcutufl' 

“*“  (\°*  14  J  s  V$7*l  4-  ^5-1 ,fc  ^  &©  “ 


V<- 


FS  Q-fla 


?.<A  LOirv  WO  iVt^V 

j  ^  *^4»v 

£>  ~  >»  .» 


(4p 

M:$ot 


^  x- 


*4A<k«c*<i  ^o»v 

-  ttgov  ^ 

-fc»U 


IUU 

\W 


r  ia.l't 


4 _ k  4t-f**S  *(  Wit  LuliUs  (1d 

A-  tgr  (U)  -  o-*-(W) 

— — «UJU4*  ? .1^  s  0.7ft,  17 


L<JtuAopAwA» 


STETSON  •  DALE 


BANKERS  TRUST  BUILDING  [fftfi 
UTICA  •  NEW  YORK  •  13501 

TEL  315-797-5800 


I 

I 

I 


PROJECT  NAME  . 
SUBJECT _ 


■IF 


.  DATE . 


-PROJECT  NO.. 
DRAWN  BY _ 


C  ^cccVl^  -  ^  L^a.  ^  iMC  joB  P^L 

\poa.A  jU-  s. 


-  u 


pi  - 


(o.US'x.  4-  f.*o  *  '^vAx-S.1.^ 

C\)( 


Hv^ 
fcl  * 


10  f 


1 


STETSON  •  DALE 


BANKERS  TRUST  BUILOING  fiftfi 
UTICA  •  NEW  YORK  •  13501  IU/L 

TEL  315*797*5800 


PROJECT  NAME. 


-PROJECT  NO. 


DRAWN  BY. 


^kvWjU 


«*a  #UaJ  ,  C aLw'-  Xu 


tkW<*>  jkv  an' 


/|  I - » - if.,  UHH 


^  IA> 


WV**w  Vi 


o>>0 rWr*'"A^  =  ^L\\ 


--  +v?'r  *L 

O;  UO,' 


_v _ 

C  'W'i* 


*.  frM 


££,w' 


“  7^  <0-\u5*  |J)*.  -)^o 


uP^-U  Ai  ^e<- 

TvOT'aniA  OTPArA'V'O^S  £e*vU-V' 


^4»  CA-ct^i^  -  i^tV.  ll76  V  ^u£V 

—  ^0*  V^a-(b^  *■  4-  (  4*0U  x  ~  ^  4-  -  (*o U*7 


"J  Q  ^ 

I"  ->  a ^  \ ^  *  ^■-(^_i',v  '  1  •  23*  i 

?c*.A'<**'  r#u\\**ftV  *» ( a ','j ~f A  Ct’f**'  W t y A =  |  ^ 


l*2Jf 


FS 


d  ia  UrwAVft  (p«l£  Un<M*  l»  ^  A  •  3  (W) 

C4^vt'^v^'rk“-  ^Wo-if  b<?  f*‘  ifc<d 

*  ~  ”  '  » •'  cA  u.  r  O'  us) 

(#> j(t,o  <  luY^w-g)  +.  (j*,\u£) 

(<)^r+u.i,y(ps)  =-  ~ «  -  34 


m  STETSON  •  DALE  E'.rrS 

TEL  315- 797*5600 


PROJECT  NAME. 


ii  cAccv\  ~2.  i 


.PROJECT  no.. 


DRAWN  BY. 


|  J 

■  4  -.  0.1&  ' 


ft.wsi 


li.  ft  M  l* 


.  $*>■ 


T«* 


I 

P  i 

I  -i4^W 

A 


(HvUif 


^l\(4  ft  s  (**. 
f\0f*d  o^firA,V'»^S  (o*vA«V»or\ 

W  o 


(>4-sn 


Mk  £auW^  rVv>rp»Vt|  -  Q?,\X  *  s\  aA'  )  \\8x^\  x  SJ^  V 

-  +•  iy?V^  w\'c  - 


lAaviP^  t)vWrWr^<Y 


m-i*' 


\.  4o  t 


r  \  I  r  \ 

J  »*  W*a*<>  •£  loAnU'  UvltL  L  '  A  -  ^-_  (C) r  0.il(L) 

4"  ts^sr^p)“  c?*i\  CU) 


\  V*  V  ^  (, 

,  ,  ,  (».i»c)t\Uts)v(.i»*iW!.si.r)  ^v+ist 

— 1  A,v  1  - 


*i  t 


m  STETSON  •  DALE  SffinffSK'SS 

TEL  31 5- 797-5800 


PROJECT  NAME. 
SUBJECT _ 


|(^TT^  UiV-  G.  £Afc»cW*  s 

I 


--(yKJ^lA  s’ 

■  0-VrW  , 


U.  \v**V 

VT 


.  DATE _ 

-PROJECT  NO  . 
DRAWN  BY _ 


ra  m\  t 


\4a'c'  'fUiiM 

^ _  •  0»yj 

^  U^li^A  xi  X*r- 

Y\0f  **4.1  O^-tf'A.ViV'^  L6*wi>^(-0Yv 


ik*j  '  ( L ' Xo. -J 

iUv.  tit*  aW 


WlvvVw*^  (Wrlur*>.*\fa  =vo<iV4  JU«- Vh^^4!’ 


-  4W1, 


*  Y 

fc*6 

v  • 

V  { 

r  u 

)  *  Gwi.*1'-* 

V 

i 

iv 

7W  '* 
UST.O  **’ 

-  U<\  t 

(oviVt-o^  Aa0#i<j  re  A  XY®*^  X*^'d s 


^lt-W 


(-70*1  -viioY*- 

d. - - -r  ‘  ~i.<n 

—  Up^n  - 


d  \K  -Vt^wAV.  d-  U.S4  ud4i  \d  :d  -  vVvTs;^^* 


(  -7N 


STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501 

TEL  315* 797*5000 


IEF 


PROJECT  NAME. 


-PROJECT  NO 


DRAWN  BY. 


CX^t  Ju.  it  'V-t 


■0-  0'V\W 


it.  »«& 


Wtl 


P-Cl’xUv.'ir  / 

'  -  \.&Wr 

Yi9  trtV 


> 


a. 


tv 

r\0c*Jt  ^partVo^S*  c**«LWm 


'A  A, 6 


\a.MA\\  ontfr  H>r*u 


AM  4-  \yiV*  1  41*81  ^ 

.  fe? : .  ^  t 

I  unti  - : 


Pq^Lioa  -o  £  T^v^k’V  fcv£«SvJC<<i  £  Owv  -W  ,  4,  ■ 

no>  '  ^ 

j,  (ct^n- met ,  _  , 

—  \^*<l  ■ — 1 

’Vt/C'A*  ^  0^  ipAU?  UlxiVC  \>  i  cl  5 

<A  -  ^ 


l  'U— -  1  '  mCw^Y**) 


100,2 


*  lf.+  t 


EL  1347.0 


EL  1331.0' 


COUCRZTZ 


44  -  6" 


7^ ^ 


BROWU‘5  FALLS  DAM 


UO  SCAL 


APPENDIX 


REFERENCES 


Department  of  the  Army,  Office  of  the  Chief  of  Engineers.  National 
Program  of  Investigation  of  Dams;  Appendix  D:  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  1976 

U.S.  Nuclear  Regulatory  Commission:  Design  Basis  Floods  for 
Nuclear  Power  Plants,  Regulating  Guide  1.59,  Revision  2,  August 
1977 

Linsley  and  Franzini:  Water  Resources  Engineering,  Second  Edition, 
McGraw-Hill  (1972) 

W.  Viessman,  Jr.,  J.  Knapp,  G.  Lewis,  1977,  2nd  Edition, 
Introduction  to  Hydrology 

Ven  Te  Chow:  Handbook  of  Applied  Hydrology,  McGraw-Hill,  1964 

The  Hydrologic  Engineering  Center:  Computer  Program  723-X6-L2010, 
HEC-1  Flood  Hydrograph  Package,  User's  Manual,  Corps  of  Engineers, 
U.S.  Army,  609  Second  Street,  Davis,  California  95616,  January 
1973 

The  Hydrologic  Engineering  Center,  Computer  Program:  Flood 
Hydrograph  Package  (HEC-1)  Users  Manual  For  Dam  Safety 

Soil  Conservation  Service  (Engineering  Division):  Urban  Hydrology 
for  Small  Watersheds,  Technical  Release  No.  55,  U.S.  Department  of 
Agriculture,  January  1975 

H.W.  King,  E.F.  Brater:  Handbook  of  Hydraulics,  McGraw-Hill,  5th 
Edition,  1963 

Ven  Te  Chow:  Open  Channel  Hydraulics,  McGraw-Hill,  1959 

Bureau  of  Reclamation,  United  States  Department  of  the  Interior, 
Design  of  Small  Dams:  A  Water  Resources  Technical  Publication, 
Third  Printing,  1965 

J.T.  Riedel,  J.F.  Appleby  and  R.W.  Schloemer:  Hydrometeorological 
Report  No.  33,  U.S.  Department  of  Commerce,  U.S.  Department  of 
Army,  Corps  of  Engineers,  Washington,  D.C.,  April  1956.  Available 
from  Superintendent  of  Documents,  U.S.  Government  Printing  Office, 
Washington,  D.C. 

North  Atlantic  Regional  Water  Resources  Study  Coordinating 
Committee:  Appendix  C,  Climate,  Meteorology  and  Hydrology, 

February  1972 


14.  Sherard,  Woodward,  Gizienski,  Clevenger:  Earth  and  Earth  -  Rock 
Dams,  John  Wiley  and  Sons,  Inc.,  1963 

15.  H.B.  Seed,  F.I.  Makdisi,  P.  DeAlba:  Performance  of  Earth  Dams 
During  Earthquakes,  Journal  of  Geotechnical  Engineers  Division, 
ASCE,  July  1978 

16.  Y.W.  Isachsen  and  W.G.  McKendree,  1977,  Preliminary  Brittle 
Structures  Map  of  New  York,  Adirondack  Sheet:  New  York  State 
Museum  Map  and  Chart  Series  No.  31A 

17.  H.P.  Cushing  and  others,  1910,  Geology  of  the  Thousand  Islands 
Region  -  Alexandria  Bay,  Cape  Vincent,  Clayton,  Grindstone  and 
Theresa  quadrangles  (1:62,500):  New  York  State  Museum  Bull.  145, 
Page  194 


